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FOREWORD

This report was prepared by Republic Aviation Corporation, Production
;ineering Division under USAF Contract No. AF33(657)-8924. The contract
Sinitiated under Project No. 7381, "Materials' Application". Task No. 738103,
Lterials' Information Development, Collection and Processing." The work
administered under the direction of the AF Materials Laboratory, Wright-

tersost Air Force Base, Ohio, by Mr. C. L. Harmsworth, Project Engineer.

.This report covers work conducted from April 1961 to June 1964.
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ABSTRACT

The purpose of this program was to develop design information on
kel and cobalt base alloys for inclusion in Military Handbook-5.
yys investigated were Rene' 41, L.605, Inconel 70Z, and Incoloy 901.

rhe mechanical properties investigated were tensile, compression,
"earing, creep, stress-ruoture and aftigue. The general results
I are presented in Section VII of Volume I of this report. The
serated for Military Handbook-5 are presented in Section V.LI of
I of this report.

rlhe raw data ge rated in this program is presented in this

D A.SHNN/ Chief, Materials Information Branch
Materials Application Division
Air Force Materials Laboratory
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iM' l1 - TRAXSVEW

IUCNmiCA flmltxs3. wmC jzmKRATUU1
RAC Test Data, Bacept as noted

MOMIS: No. 1 - vevior "A" Tout Data
No. 2 - latest

Beat Gase T. S. 2.3. Ilona. Grain Rit-rks
go. in. .K1 K5_t % S1i. Note no,

S.020 205.2 161.0 18
204.5 162.7 21.0
201.5 152.0 20.0
202.3 154.1 19.5
203.9 160.8 22.0
202.8 151.8 21.5
205.8 158.2 20.0
199.6 151.3 21.5
200.0 151.8 16.0
206.0 157.8 13.5
203.4 152.4 20.5
205.0 159.5 21.0
206.2 155.3 21.5
204.2 155.6 18.5

2 213.6 172.4 17
207.3 159.5 21.5
207.1 166.1 17
205.3 158.8 19.5
206.7 159.8 18.0
207.1 156.2 16.5
207.6 160.7 19.0
207.7 163.9 16.5

3 206.7 159.6 19
204.3 158.7 18.0
205.7 162.9 17.0
207.2 161.5 19.0
205.9 159.3 21.0
204.9 154.9 23.0
207.9 162.6 21.5
203.7 153.2 22.0
206.2 161.9 21.0
204.2 159.3 20.0
205.0 161.4 15.0
207.9 160.9 21.5
205.7 163.8 20.5
205.3 154.8 21.0
201.5 152.4 17.0
200.0 161.9 11.5
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-XCUANCAL 1PflPII5 , lI"I TUIUAI
IA• Tmat Data, gzcept as Noted

IOTIr: No. 1 - V, udor "A" Teat Data
No. 2 - letest

Neat Gase T. 8. Y. 8. Ilona. GTian Remarks
In?. M..i.% Size Pot*. o.

4 .020 197.4 145.7 17.5
19b.6 132.9 24.0
189.4 136.2 22.0
195.6 138.1 24.0
189.2 131.5 27.0
192.6 141.7 24.5
199.0 1443 24.0
192.0 138.4 25.5
199.2 144.2 26.0
198.0 144.1 22.5
202.0 144.5 23.5
197.1 140.7 26.0
200.5 146.6 24.0
187.9 135.4 21.0
197.1 138.2 23.5
196.1 145.6 24.5
199.5 138.8 25.0
191.9 139.8 23.5
196.2 137.3 25.0
197.1 142.4 22.0
194.2 141.3 17.0
199.1 142.3 23.5
193.2 139.8 21.5
188.6 136.2 26.0
197.1 1".2 27.5
191.2 134.7 24.5
192.5 135.8 24.0
193.5 142.1 26.0
195.9 137.0 25.0
1111..1 138.6 25.5
192.8 .40.2 22.5
193.9 134.8 23.5
194.6 140.7 23.0
190.6 139.6 24.0
195.1 141.2 24.5
190.0 134.5 26.0
194.1 136.1 26.0
194.7 142.1 26.5
193.3 135.2 24.5
191.7 134.4 23.5
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MECRANICAL FPOPWIES, lOOM TLMPE&LATURE
RAC Test Data, Except as Noted

NOTES: No. 1 - Vendor "A" Test Data
No. 2 - latest

Heat Gael T.S. Y.S. along. Grain RemarksNo. In. KSI KSI Size Note No.

.5 020 207.8 151.5 20
197.7 142.6 23.0
199.0 151.4 21.0
201.0 146.5 20.0
200.0 142.9 23.0
199.1 143.0 21.5
200.0 144.7 22.0

6 200.0 143.3 23
196.3 142.6 22.0
198.2 143.7 25.0
197.2 143.5 23.0
190.6 133.9 21.0
201.2 156.9 15.0
184.6 138.9 21.5
194.5 143.9 21.5
198.1 148.6 22.5
188.9 148.0 12.5
196.2 148.6 19.5
192.2 145.1 11.5
198.1 146.3 23.0
200.0 151.4 23.0
200.0 151.3 16.0
199.1 145.8 22.0
198.2 150.4 23.5
200.0 147.6 20.5
196.4 144.1 22.5
193.9 142.8 20.0
209.0 152.5 18.0
199.1 144.5 20.0
197.4 145.2 25.0
199.1 147.3 22.5
200.9 149.5 21.0

7 .050 198.9 1"3.9 17
200.8 156.7 21.5
198.9 148.0 21.0
199.3 154.5 21.5
198.6 151.4 20.0
198.4 148.4 22.0
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MCAIA MPERTIRS OMn zs TWOR, UR
UAC TLest Data, Zlxcept as Noted

NIOTES: N1o. I - Vendor "'A" Test Data

No. 2 - Retest

Beat Cage T.. Y... along. Grain Remarks
N8o. In.-- X Le Size Kote No.

a .050 1)9.6 150 15
201.5 151.1 25.0
194.4 146.0 23.0
196.0 146.7 22.5
195.6 142.1 2. 0
196.0 143.5 22.5
195.2 143.7 23.5
194.0 14.0 24.0
191.2 139.2 21.0
196.5 146.9 23.5
202.0 150.8 23.5
198.8 147.3 23.5
197.6 150.2 19.5
199.6 151.6 23.5

9 193.6 144.4 16
195.6 148.0 21.5
193.6 142.9 22.5
198.1 146.3 23.0
196.5 142.5 21.0
192.7 139.5 24.5
197.6 147.4 23.0
193.4 145.3 22.5
192.0 144.5 22.5

198.0 156.4 23.0
196.0 142.6 24.5
196.3 151.6 21.5
199.2 149.6 22.0

10 189.0 132.6 23.0
206.0 150.8 24.0
210.1 164.2 21.0
206.4 158.0 22.0
204.4 151.1 21.5

11 198.9 143.9 17
200.9 158.0 17.5
203.4 157.3 20.5
200.4 149.6 20.5
199.2 143.3 22.0
201.3 143.3 22.0
200.0 146.6 20.5
204.2 147.9 21.0
197.2 138.3 21.0
198.3 150.4 20.5



NfftMICAL M101W IRSA. R(MH TD(?.AI
RAC Test Data, Zxcept as Noted

IMOTS: No. 1 - Vendor "A" Test Data
No. 2 - latest

seat Gage T. 8. Y.S. along. Crain Remarks
NO I III KSI % Si.e Note No.

12 .050 192.6 143.9 20
193.1 148.0 22.0
198.7 144.2 22.0•
195.5 139.1 22.0
200.0 150.5 21.0
201.9 148.3 21.5
195.9 157.5 19.5
192.8 148.3 20.5
196.9 148.1 21.5
202.2 153.9 15.0
239.5 176.5 22.5
204.1 162.8 19.0
197.9 142.6 23.0
193.2 140.0 22.5

13 189.0 132.6 23
192.2 155.1 23.5
201.2 133.9 22.5
192.2 151.0 22.5
197.5 154.1 23.0

14 208.8 166.7 18
197.8 149.1 23.0
199.3 150.7 22.5
196.9 146.4 22.0
198.5 148.7 23.0
195.5 151.1 22.0
207.4 168.9 18.5
200.0 149.6 22.5
203.0 157.9 22.0
197.0 152.1 24.0
200.4 153.4 23.0
201.5 153.4 22.5

15 198.9 143.9 17
207.7 157.5 16.5
201.1 151.8 19.0
202.2 148.4 18.0
196.3 148.5 21.5
197.0 152.0 16.5
198.8 148.0 18.5
198.6 141.4 19.5
201.1 145.5 20.0
198.2 150.7 19.0
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NKNAICAL ?IOIKErTU8. ROOM TDEPRAflIUyZ

WAC Test Data, Except as Noted

IOTU: go. I - Vendor "A" Test Data
No. 2 - latest

Beat G"e T. 8. TI. Ilona. Grain Remarks
to n. m-%sixe aote go.

15 .050 203.1 152.2 20.5
201.5 147.8 20.5
207.6 158.0 21.0
200.7 157.1 17.5
203.3 159.1 20.0
202.8 153.2 20.0

16 208.1 151.8 20
199.2 145.4 21.0
201.5 150.0 24.5
203.1 155.3 18.5
199.2 150.0 24.0
200.4 154.3 21.5
199.3 147.1 23.0
200.0 149.2 22.5
199.2 146.5 22.0
202.2 154.1 22.0
200.0 153.6 22.0
196.7 149.4 23.5
197.1 143.5 21.5
201.9 158.2 21.5
197.4 147.9 21.5
197.9 153.9 22.0
200.8 157.3 21.0

17 .025 202.0 152.8 18 7
189.0 142.1 18.5

18 199.6 148.8 20 7
194.8 137.4 18.5

19 190.5 138.4 21 7
199.8 144.4 21.5
195.3 143.8 21.5
193.7 142.5 21.0
198.2 165.3 21.5
195.5 148.5 21.5

20 191.7 134.1 24
199.6 153.4 20
196.8 1464 19

72



HUCHN015A MIMm3S. RIM 0 Im$PRoATUR
UAC Test beta, Except ea noted

WOTES: No. I - Vendor "A" Test Data
No. 2 - latest

seat Gage T.S. Y.S. along. Grain Remarke
NSOL n.L o 8%se Note -o.

21 .025 197.3 143.8 16
199.1 156.5 19.5
200.; 157.4 20.5

22 198.2 146.5 21 7
203.8 152.4 22.0
200.X• 147.7 21.5
204.7 155.1 19.0
203.7 158.4 21.5
205.6 161.2 21.5
204.2 160.2 20.0
202.5 151.5 21.0
197.6 146.7 22.0
202.9 147.5 22.0
207.3 155.8 20.5
202.6 151.3 19.5
204.1 152.9 21.0
205.9 154.2 23.0
208.2 154.9 20.5
203.7 159.6 14.0
206.2 155.0 22.5
202.7 162.2 18.5
203.2 159.6 21.5
201.2 152.3 20.5
203.8 151.7 21.0
205.0 158.0 21.5
202.5 150.0 16.0
201.6 149.2 21.5
201.2 144.8 23.5
199.2 152.0 21.5
200.5 152.9 19.0
190.4 145.0 21.5
201.7 150.4 23.0
201.6 153.2 15.0
197.2 148.4 22.0
194.3 147.0 22.5
200.0 155.2 21.0
200.4 153.0 21.5
204.2 154.2 21.0
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RW li -TRANSV!RSE

CBM ICAL •OPEl0 TIRS, &" TUzw ATM
WL Test Data, Ezcept as Noted

OWIS: No. 1 - Vendor "B* Teot Data
go. 2 - Retest

Beat Gase T. S. Y.S. gloat. Grain Rimrks
NO. ... •.__ K3 Use Note No.

.013 184.9 155.3 9
193.2 140.3 17.5
189.0 132.6 21.5
193.9 136.4 22.0
191.4 135.4 20.5
189.0 142.0 12.0
188.6 140.3 15.0

2 186.7 150.8 16
192.3 162.6 11.0
190.0 142.9 13.5
192.5 152.9 17.5
195.8 143.6 18.5
195.4 14.3 17.5
194.7 154.0 16.0
177.5 152.7 13.0
197.1 138.4 18.0
192.3 142.3 18.5
182.6 141.3 9.5
182.0 130.9 17.0

3 176.1 130.5 11
195.4 138.7 20.0
194.6 142.9 17.0
211.1 150.9 18.0
201.0 154.1 16.5

4 189.1 134.0 18
190.1 136.t• 20.0
191.5 11-. 9 19.5
197.9 142.3 20.0
191.8 151.9 15.5

5 197.3 141.7 20
202.3 148.0 22.5
198.0 14.5 17.5
185.9 137.1 18.0
198.2 144.7 20.5

6 178.7 131.4 17
195.6 156.4 19.5
190.9 133.0 20.0
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6CUAHMICAL FROPWKIRS. IMOC TDIOZRATURI
RAC Test Data, Except as Noted

VOMS: No. 1 - Vendor "I" Test Data
Mo. 2 - Retest

meat Gage T.S. Y.S. $.0lon. Grain iRmarks
No. In. KSI KSI % S_.e Note No.

7 .013 193.3 139.6 20
200.0 139.1 23.5
197.0 142.7 22.5
193.2 136.9 13.5
193.4 142.7 14.5
194.2 141.2 20.5
194.9 144.3 16.0
198.9 145.4 22.5
199.4 139.4 23.0
198.2 140.0 24.0
198.2 140.6 22.5

8 185.1 135.0 20
182.9 127.8 21.5
197.0 136.2 21.0
195.2 135.8 23.5
190.9 137.3 22.5
207.7 148.3 24.0
194.2 136.3 22.0
194.0 134.0 23.0
186.8 130.7 19.0
185.3 132.7 22.5
189.0 133.9 21.0
184.0 130.3 14.0
196.6 135.1 25.0
196.4 137.6 21.0
187.5 134.4 15.0

9 181.5 176.9 11
190.7 134.0 18.5
195.3 137.0 20.0
185.5 130.5 17.0
191.4 130.2 19.5
187.7 138.1 15.0
190.0 135.9 14.0
187.4 130.3 16.5

10 198.4 170.1 16
198.5 146.5 22.5
188.5 147.9 17.5
183.4 138.4 15.5
185.9 133.4 13.5
191.1 139.8 14.0
189.8 151.6 19.5
193.1 133.8 23.5
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NU A.IMCAL fPROflIS. a" TfZ(?UATUU
3IM Test Data, Except as noted

NOTlS: No. I - Vendor "B" Test Data
No. 2 - latest

seat Case T. S. .3. sloes. GraLn Remarks

NO.-.i. M&! Six* note No.

11 .013 201.0 161.9 19
194.0 138.8 16.0
197.6 140.2 18.5
193.2 136.0 17.0
196.3 134.6 18.0
195.4 144.6 15.0
199.0 142.4 17.0
183.5 136.4 10.5
195.8 143.7 12.5
190.6 141.9 11.5
185.4 139.2 22.0
187.3 140.7 21.5
201.1 161.9 19
186.4 127.0 23.5
179.8 126.9 14.5

12 191.2 143.1 20
194.2 148.9 16.0
188.8 140.3 18.5
190.0 141.2 21.0
194.6 138.7 21.0
188.6 136.2 19.0
188.1 134.7 19.0
190.8 136.2 20.5
188.3 136.8 23.0
188.5 149.4 16.0
186.1 146.0 17.5
185.1 135.9 18.5

13 204.0 146.6 20
199.5 138.4 21.5
202.2 142.4 23.0
188.0 136.8 14.0
201.3 143.6 19.0
198.1 142.1 15.5
200.3 143.5 18.5
199.5 141.3 18.0
188.2 134.4 17.0

14 197.5 139.5 21
188.6 142.5 21.0
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NCU ACAL FIOMUTIr, RM TWUUUM
IU Test Datat Ecept as noted

NMOTS: No. 1 - Vendor "I" Test Data
no. 2 - latest

teat Gqe T. 8. Y. S. s1log. Grain 3smirks
oL. In. - N oteo

15 .013 196.3 137.4 22 1
191.1 136.0 22.5
165.2 132.7 19.5
127.5 66.6 32.5
19 1.7 144.9 17.0
190.9 139.1 19.5
183.8 135.0 19.0
190.5 133.7 21.5
190.9 139.3 16.5
164.1 139.7 17.5
189.9 143.9 19.0
187.2 134.6 21.0

16 185.4 139.2 22.0
187.3 140.7 21.5

17 205.5 165.9 16
189.8 139.0 25.5
192.2 145.0 21.0
191.6 141.8 29.0
197.2 149.3 22.0
187.7 149.3 10.5
194.8 148.4 20.0
198.4 154.5 17.5
197.8 143.8 25.0
198.4 151.8 22.0
200.0 148.6 21.5
195.9 14. 9 21.5
202.9 150.7 21.0

18 205.7 151.7 20
202.9 154.2 20.0
210.0 153.4 21.5
197.4 143.4 21.5
200.0 146.1 20.0
201.0 155.0 18.0
206.6 155.6 22.5
206.9 165.6 19.5
195.2 143.0 23.0
208.3 158.0 20.0
196.9 150.0 21.5
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HICHANICAL gM IES. ROOM TWZUTU
A Test Data, Rxcept as Noted

30138: go. 1 - Vendor "I" Test Data
Io. 2 - latest

W-At G"e T. SY.TI. Ilona. Grain itmarks
o 9 . .ALSO N Sote go.

19 .013 189.4 140.5 10
197.7 145.4 17.0
2M0.9 148.2 22.5
201.2 152.5 19.5
195.6 144.0 20.0
195.6 148.3 20.5
191.1 138.6 18.0
189.0 143.8 17.5
179.1 138.1 11.0
189.4 140.5 10
195.3 134.2 21.5
194.1 135.5 20.5

20 203.0 180.1 19
198.9 139.1 23.0

21 188.2 153.5 16
191.1 132.8 22.0

22 201.1 161.9 19
185.0 129.9 24.5
186.4 127.0 23.5
179.8 126.9 14.5

23 196.9 161.2 21 1
187.1 142.2 12.5
193.3 134.6 18.5

24 180.0 121.1 25
182.6 126.4 28.0
177.4 126.8 19.5
174.3 118.2 22.0
187.5 133.5 22.5

25 206.1 161.9 23
195.1 150.6 21.0
190.0 135.1 24.5
197.0 145.7 28.5
190.4 142.8 22.0

7
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MCCHMICAL PIOPiTIES. ROOM TD(PRATURN
RAC Teot Data, Except as Noted

NMOTS: Mo. 1 - Vendor "B" Teat Data
No. 2 - letest

Reat Case T. S. Y. 8. 2oe0. Grain Reomark 6
NO In__._ SI size8 L note No.
26 .013 199.7 146.0 23

178.0 126.0 27.5
193.4 138.5 23.5
183.9 136.1 14.5
189.9 134.1 25.5

27 189.6 158.7 22
182.1 123.2 24.5
185.9 127.9 21.0
184.8 124.4 20.0
186.0 125.3 22.5
184.5 126.7 17.5
184.2 123.3 21.5

28 201.9 171.1 17
196.4 140.2 25.5
188.5 140.2 17.5
192.3 150.8 12.0

29 189.9 140.6 22
196.7 136.4 22.5
197.7 133.0 23.0
189.7 138.2 20.0
190.4 131.0 21.5
189.6 130.1 21.5
185.5 133.3 14.0
193.3 132.7 21.0
191.2 130.9 22.5
191.0 131.32 23.5
194.5 133.9 23.5
188.9 135.1 20.5
195.7 137.2 22.5
190.0 134.1 17.5
197.3 140.5 22.0
194.2 133.3 22.5
195.4 133.0 23.0
190.3 129.7 21.0
189.0 129.3 22.0
195.9 137.1 18.5
195.9 134.1 21.0
194.7 131.5 23.0
193.6 131.3 21.0

30 188.4 167.2 19
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MECHAICAL ?IWIIITIIS, I"~c TDQUIATURN
IMC Teat Data, Rzcept as Noted

NOTS: go. I - Vendor "3" Test Data
go. 2 - latest

Best Gase T.8. Y.S. along. Grain &emarks
0 in. "I . Size Note No.

31 .013 182.7 135.5 9 1
191.4 133.4 19.0
182. 7 148.4 8.5
190.7 141.2 13.5
166.4 140.7 10.5

32 206.6 151.3 10
187.3 139.6 13.5
196.1 148.8 20.0
196.1 140.2 22.5

33 207.8 161.4 20
198.6 147.1 15.5
200.0 149.5 17.5
193.3 145.2 12.5
187.5 147.3 10.5
189.3 150.3 8.5
187.7 151.2 10.0
199.0 155.6 9.5

34 207.8 144.3 14
198.4 145.1 16.5
196.4 139.2 20.0
194.4 138.6 23.8
197.4 141.0 21.0

35 200.0 145.5 17
193.6 147.7 22.0
195.9 141.4 22.5
2!n4.2 150.6 20.5
200.0 146.3 22.0
196.9 144.0 17.0
197.4 145.3 20.0
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MICRANICAL lOPDIZTIRS. ROOM T3KRIATURI
RAC Test Data, •xcept as Noted

NOT.S: No. 1 - Vendor '"" Test Data
No. 2 - latest

Heat Gase T. S. Y. S. long. Grain Remarks
No. In. iSI 8I % Size Note No.

36 .013 183.1 140.5 20
190.6 142.9 23.5
190.8 140.6 15.0
193.1 137.6 23.5
192.3 133.7 24.0
188.4 130.3 23.5
186.8 129.3 23.5
191.2 133.7 24.0
192.4 135.0 21.5
195.6 135.8 21.0
193.7 136.6 16.5
196.6 136.6 24.0
194.6 134.9 22.5

37 193.5 152.6 22
194.2 147.1 19.0
188.7 141.4 22.0
187.8 142.5 18.0
185.9 138.1 22.0
191.1 150.0 18.0
187.8 140.0 20.0

38 204.2 149.1 24
195.5 136.9 20.0
191.5 130.8 21.0
184.6 137.0 19.0
190.9 142.2 21.5
190.2 133.4 19.0
191.8 141.5 18.5
188.9 131.8 21.0
184.8 131.6 14.5
186.2 139.2 18.5
179.5 133.4 17.5

39 206.6 151.3 10
186.0 147.0 17.5
204.7 157.6 21.0
188.5 142.6 14.5
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MICHMANCL PROIMtu.S OM~ TZO MATUU
A Teat Data, xcept as Noted

NOM: No. 1 - Vendor "B" Teat Data
1o. 2 - lateat

3eat Gage T. 8. T.s. along: Grain Remrks
No. In. jj K81 % ... Note go.

40 .013 207.8 161.4 20
186.6 157.1 11.0
146.0 78.64 0.5
147.0 77.1 43.5
192.6 145.3 12.0
144.7 68.74 2.0
195.6 151.8 15.0
199.2 154.3 16.0

41 186.5 143.4 15
197.6 162.4 10.0
195.9 146.9 14.0

42 .020 204.8 138.7 20
206.a 149.5 21.0
201.9 146.2 23.0
190.3 135.8 20
186.5 143.3 14.5
194.7 135.1 27.0
195.7 144.7 21.5
194.1 139.3 19
193.5 138.8 22.0
206.2 151.0 20
199.6 139.7 21.0
205.3 148.2 17.0
207.7 154.1 19
199.5 145.3 22.5
200.0 143.6 23.0
200.3 144.2 17
205.6 135.7 18.5
198.6 143.1 21.5
202.0 151.5 21.0
199.6 144.3 21
202.0 155.0 21.0
204.5 164.9 19.5
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HCRANICAL tOP!UIlS. ZOO4 TDPUnATUU
RAC Test Data, Except as Noted

NVMlS: No. 1 - Vendor "B" Test Data
No. 2 - ltest

Heat Gase T.8. T.S. Ilona. Grain lurks
No0. In. U__I 8I_ Size Note No.

43 .025 205.1 151.8 18
205.8 158.1 17.0
206.9 155.0 19.5

44 210.6 172.6 17
210.9 164.3 16.0
208.5 162.8 18.5

45 204.2 151.4 17
208.9 162.6 21.5
205.6 160.7 20.0

46 211.3 165.3 18
171.1 135,4 11.0
195.9 145.9 20.5

47 208.6 153.9 16
199.5 153.4 19.5
190.0 158.2 8.0
202.2 151.3 21.5

48 140.1 130.7 20
202.6 160.3 20.1
199.2 144.0 22.0

49 198.6 146.7 20
199.6 158.9 11.0
202.6 148.5 17.0

50 194.8 141.5 20
192.2 138.0 23.0
195.3 143.0 20.0
195.9 140.5 22.5

51 218.4 181.6 20
192.4 144.9 23.0
189.3 142.7 27.0
202.4 162.2 13.0
203.3 157.0 12.5
212.0 171.8 17.5
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NXAUICAL flPt I38.LUTDUAW=
am test Duta IExcept as lioted

3ml38: No. I - vendor "I" Teat Dats
go. 2 - latest

Best Case T. 8. T. 8. 31o01. Grain Imarks
is. -. _.L -size Note, o.

52 .025 203.5 140.2 21 1
201.7 163.3 20.0
193.4 154.7 10.5
200.8 158.1 15.0
204.8 160.8 22.5
203.3 162.6 14.0

53 202.1 155.0 19 1
203.8 151.7 21.0
203.5 147.9 22.0
204.4 149.7 20.0
194.2 150.4 10.5
210.7 172.5 15.0

54 208.2 156.0 21
199.3 153.4 15.0
202.4 157.3 19.0
201.7 157.6 19.5
199.7 152.8 18.5
202.1 156.3 20.5

55 207.7 155.2 20 1
196.9 130.8 18.5
198.6 147.2 19.5
194.7 148.9 12.5

56 198.8 14. 2 20 1
200.0 152.9 17.5

57 199.6 141.8 24 1
194.4 146.0 22.0
200.7 149.7 21.5

58 201.9 151.1 20 1
206.9 1"8.7 24.0
207.7 167.1 20.0

59 200.0" 145.0 20 1
198.8 145.0 20.5
201.7 150.0 20.0

60 200.4 145.4 21 1
206.0 159.9 21.0
214.9 162.8 20.0
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_MCHAXICAL VRO?,TIIS. MNTUU-TUU
LAC Test Dats, Incept as noted

MOTES: No. I - Vendor "S" Teat Data
no. 2 - Retest

Best Gase T. S. Y. S. Ilona. Grain Remrks
NO. In. S - Size Note no.
61 .025 200.9 143.9 18

197.7 152.6 20.5
198.0 157.0 17.5

62 199.2 142.0 22
192.1 142.9 20.5
194.1 139.0 20.0

63 202.3 146.2 20
210.9 165.2 19.5
199.2 147.3 21.0

64 203.9 153.8 18
205.0 158.5 17.5
199.3 146.9 20

65 215.1 195.0 15
192.2 147.7 20.0
194.2 148.8 20.0

66 194.8 141.5 20
197.0 144.0 24.0
202.4 153.6 17.0

67 207.4 161.3 16
208.7 159.8 21.0
209.8 165.8 18.0

68 207.3 156.0 17
204.8 169.6 13.5
202.1 155.6 18.5

69 192.6 103.4 22.5 1
192.9 135.3 25.5

70 209.7 180.6 18 1
201.3 150.0 22.5
194.2 150.8 12.0
197.3 153.1 18.0
201.7 156.3 16.5
199.6 155.3 17.5
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:MCP CAL .. OWI3S .M , I= 2 2U3
RX Test Date$ sacept as noted

3013: No. 1 - Vedor "I" Test Date
go. 2 - Retest

leat Gape T.6. Y.S. .sla. Grain Rtmarksl
il0. %l Si•e. .. note No.!

71 .025 198.6 167.3 20 1
196.2 149.6 19.0
194.8 142.3 21.0
196.6 I48.8 20.0
193.5 140.9 18.0
189.6 137.6 14.5

72 207.9 170.0 20
203.8 157.7 20.0
199.5 156.9 18.5
205.0 154.2 22.0
204.8 154.1 18.0
208.8 156.6 20.0

73 204.8 167.7 1i
205.6 136.3 19.0
202.7 149.3 20.0

74 202.5 146.7 22
160.6 148.4 11.0
208.5 164.0 17.0

75 201.3 145.0 22 1
203.5 151.4 22.5
194.0 136.0 10.0

76 206.3 160.8 17 1
186.4 143.4 20.0
197.4 155.2 16.0

77 185.3 137.2 16.5 1
195.5 151.8 10.0

78 .050 190.0 132.1 19 1
200.0 144.4 23.0
196.7 138.1 24.5

79 200.5 149.8 16 1
191.6 136.3 26.5
192.4 140.2 25.5

60 202.0 148.1 19 1
196.3 140.9 24.0
198.5 14..1 24.5
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Iu-hEXCAL ?tPmX33. ! W I T UATUR
M Test Data, ecept as Noted

IW?38: No. 1 - Yeador "S" Test Date
No. 2 - Retest

Beat Cage T. 3. T. S. Iloug. Grain RemarksNo. in. MfL -1 Nat* No.

81 .050 192.4 142.4 20
194.7 140.4 24.0

82 212.9 162.7 1.5
198.1 145.3 24.0
201.3 155.7 21.0

83 199.2 141.9 23
204.3 148.0 22.0
208.3 166.3 21.5

84 204.8 150.4 21
198.0 157.6 21.5
203.0 148.7 21.0

85 197.7 145.0 18
191.0 146.6 23.5
196.7 157.5 18.5

86 201.5 157.3 17
195.4 151.3 16.5
189.6 131.3 21.0
200.8 149.0 20.0
188.1 142.8 17.0
139.7 79.7 38.5

87 190.7 137.3 28
190.6 144.3 24.0
192.5 138.7 22.0
186.5 135.5 27.0
188.1 137.9 25.0

88 187.5 135.1 2-1
193.2 134.6 A,4

89 207.9 162.8 18
204.1 161.2 18.0
206.9 163.6 20.0

90 203.6 161.7 19
203.1 152.9 23.0
203.1 150.0 18.0
204.0 160.5 17.0
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X3AICAL ,SOMtS IM. a ETnMAT M-
wC Test Date$ Sxcept as noted

mm'3S: No. 1 Veador "B" Test Data
No. 2 - Retest

Beat Cap T. S. T. S. along. Grain emarks
.L ML _ .Lits* Pots No.

91 .050 197.8 164.3 12 1
200.0 144.4 21.0
195.6 143.8 16.0
199.3 150.6 19.0
204.9 160.7 21.5

92 200.7 150.5 17 1
200.7 146.0 20.5
206.6 158.1 14.5
209.8 156.4 19.0

93 .071 195.5 145.5 16 1
207.8 155.3 23.5
201.8 150.9 16
203.6 150.0 20.5

94 196.0 139.8 19 1
197.1 147.2 21.0

95 207.8 153.7 17
200.6 154.3 21.5

96 204.6 149.0 17
205.9 160.1 15.0

97 195.0 159.0 23
197.7 149.4 23.0
196.3 152.0 16.0
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RJ.T'1* - TRANSVERSE

MIMANICAL PRPERTIE59 RODN TY3WATURE
RAC Test Data, •mept as Noted

NOT!: No. 1 - Vendor C Test Data
No. 2 - Ratest

Heat Oap T. S. T. S. Eleng. Orain bmarke
No. In. WS! KS! % Size Note No*

1 .020 193.8 132.5 18 6
192.2 •1.6 19
193.8 139.0 20196.1 142.2 21
195.0 143.0 22
175.7 Wo0.0 12
180.3 139.h 10
187.6 135.2 16.5

2 194.7 135.1 25 5
184.0 136.5 18
183.2 134.7 17
183.7 130.0 19
178.6 130.1 16

187.5 141.7 15
188.6 136.2 18
187.3 14i2.2 16.5 No. 1.

3 197.1 Uh0.9 19.6
170.8 141.8 8 No. 2.
187.5 136.5 15.5
176.3 132.1 11
185.7 147.7 12.5

4 199.0 103.7 26.5 6
188.6 148.0 13
190.8 155.5 9.5
185.6 149.2 10

5 20h.9 158.3 21
201.3 152.7 18.5
204.5 157.7 18.5
200.9 153.1 19
200.0 151h. 20
202.7 154.9 19
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I

IMHANICAL PROP ES, ROOM TEMPMATURS I
RAC Test Data, Except a" Noted

NOTrss No. 1 - Vendor C Test Data
No. 2 - bteet

Heat Oaue T. S. Y. S. Eleng. Grain birts
No*. -n. - - Siz Note No.

6 .020 202.2 153.6 16
202.9 152.9 19
196.o 153.5 12

7 192.3 1h8.0 20198.0 lh9.0 18.5

8 210.8 166.6 16
203.3 15h.2 19.520h.6 158.7 19

9 206.2 166.0 20
200.0 153.4 18
206.8 158.3 16.5
200.9 158.5 16.5
19h.4 150.0 16.5
203.9 157.8 18.5

10 196.6 132.2 214
203.7 157.8 13.5
203.d 1147.6 20.5
205.8 151.9 19
199.5 150.0 18
205.3 152.9 18
201.9 153.8 18.5
203.4 154..j 17.5

n 197A1 151.7 214
200.0 3149.5 20
2.6 1b9.1 21.5
201.8 150.0 20
199.1 150.0 20
199.1 151.4i 20.5
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MCHAICAL FROPERrIES, ROOM TDOMUTURE
RAC Test Data# Ewept an Noted

NO=1I: No. 1 - Vendor C Test Data
No. 2 - Retest

Heat Gage T. S. Y. S. Elang. Grain Remarks
No. In. KSI KSI % Sias Note No.

12 .020 202.4 153.7 21 6
201.0 158.1 19.5
200.0 1 3.A 20.5
201i.8 151.9 20
202.8 147.7 18.5
191.6 142.5 19

13 209.9 168.1 18
210.8 159.3 17.5
201.9 151.4 17.5
216.7 156.1 20.5

14 209.9 150.5 18
206.6 159.0 17.5
206.7 161.1 17
207.0 162.b 16

15 2%o.2 160.1 20 5
199.0 1i9.0 20
199.0 139.9 21.5
201.0 138.5 20

16 202.5 31,8.3 2
194. 3 141.9 19.5
195.2 1.al.2 21
197.1 13.1 20.5
189.2 136.3 19
195.1 13.2 18

17 203.8 145.4 20
201.0 1b5.7 19.5
199.0 142.6 18.5
202.5 153.4 21.5
197.9 110.0 19

18 203.1 139.4 25
198.1 1146.3 17.5
198.2 lhO.8 22.5
196.6 139.9 22
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MECHANICAL PROPENTIES, ROCK TE3'UMATUJM
RAC Teat Data, Ecept " Noted

NOTES: No. 1 - Vendor C Teat Data
No. 2 - lbtest

seat Oee T. S. Y. 8. slang. Orsin bmarke
No. in. 1 S_ %.,ise Note No.

19 191.5 h12.5 19 6
187.9 137.1 21.5
188.6 136,2 16.5
190.2 139.1 17

20 199." 12.2 22 5
196.7 U5.7 22.5
195.3 2JA6.8 22.5

21 204.O 151.8 19

22 192.1 134.1 22
196.o 119.0 22

23 195.8 133.3 21 7
194.4 152.3 14i
200.0 156.7 16
191.9 2.46.8 15
190.7 157.9 13
197.6 3.49.O 31
190.5 152.4 n

21 187.3 1I.1A 19 5
190.8 1U4.9 i1
18h.8 2l44. 12
192.5 150.0 13.5
185.7 l2".9 n
192.6 U5.3 18.5
195.0 145.o 17.5
190.5 137.9 18

25 19h.5 129.6 22 7
196.2 1I8.1 19
191.5 148.9 3.5.5
196.1 147.6 17
19h.2 3.45.6 20.5
200.0 317,6 20
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MEWHANICAL PROPERITI ES, ROCOM TEMPERATUFR
RAC Test Data, Except as Noted

NOTES: No. 1 - Vendor C Test Data
No. 2 - Retest

Heat Gage T. S. 1. 5. Elong. Grain RemarksNo. In. KSI KSI Sise Note No.

.26 .020 189.8 122.6 20 7
196.2 lIU.2 21
191.3 138.5 18
187.9 137.A 19
191.2 138.2 21
186.2 137.6 19.5

27 202.2 153.6 16
191.6 lh5.9 20.5
190.6 146.2 19.5
195.8 151.9 17.5

28 192.3 11U8.0 20
194.1 148.0 18.5
198.2 1U5.6 23
193.0 1U,8.9 23

29 191.5 112.5 19 6
193.1 102.6 21
192.3 140.4 19.5
192.8 14L.1 19.5

30 183.5 11,8.58 5
19h.0 103.6 21
191.4 143.1 18.5
194.9 139.1 19.5

31 .025 194.0 133.0 19 7
194.6 U2.5 19
198.7 155.2 19

32 193.0 18.5 17
193.6 10-.3 20,5
195.1 150.2 19

33 198.0 157.5 19
198.9 158.1 15.5
197.A 150A. 18.5

34 194. 5 1.o 21
195.7 14.3.2 15.5
195.6 173.5 17 No. 1
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ECNANICAL PROMRMES, ROCK) TD•IfRATUJE
RAC Test Datas Except as Noted

NO!7Z: Io. 1 - Vendor C ?*t Data
No. 2 -Rtst

Beat Oage T. S. Y. S. X1eng. Orain Mmarks
No, In. KSI zu % Sig* Note No.

52 .025 205.9 154~.6 19
2o6.9 153.8 19.5
200.8 151.6 20.5

53 206.8 163.1 18
2%.o 152.9 20
208.2 161.1 18
2o6.0 155.6 18.5
201.6 215.5 2h
207.0 161.1 21.5

54 205.1 151.9 2
199.3 249.6 19

2oo.b 153.1 U-5
200.0 24e.9 18.5
203.0 155.6 16.5
198.5 152.2 11.5

55 205.1 150. 20
200.8 248.1 17.5

203.8 15,.0 IS
202.3 125.8 18.5
203.0 150.8 2P.5

56 205.6 151h. 22
198.4 151.6 12
201.5 151.5 17
203.9 159.3 19
203.1 153.1 19
203.1 152.0 18.5

57 2W.9 160.5 21
194.3 W,7.0 15.5
195.5 208.5 21

58 191.0 11o.0 20
187.7 139.1 18.5
192.3 Uh5.6 18
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MECHANIICAL PROMOTM, ROCK TEMEATURE

RAC Test Data, Ezxept as loted

NOMES: No. 1 - Vendor C Test Data
No. 2 - Retest

Heat GaP T. S. Y. S. Elog. (rain binrks
No. In. KS!I KSI % Stl Note No.

59 .025 192.0 129.0 16 7
190.0 11W2.5 11h

60 19b.0 310.0 20
19L.? 112.1 20
196.9 145.3 18.5
197.6 315.2 21

61 203.7 115.6 22
202.b 158.1 10.5
200.7 152.9 16.5
200.8 11.8.0 23
196.9 137.7 18.5
200.7 150.1 19.5

62 201.7 1L0.2 19
190.6 1W5.7 19.5
198.8 153.7 18
196.2 11,8.1 20.5
192. 5 1W.7 21

63 203.8 153.2 21
201.5 150.0 22
205.8 151.8 22
203.3 150.1, 22.5
203.5 1,9.2 22.5
199.2 152.0 21

6h. 20L.9 11.8.8 2?
203.5 153.1 18.5
202.7 152.7 21.5
2W0.0 153.0 23

65 18h.3 121.0 19
198.5 107.7 18.5
195.6 1A..0 18.5

66 192.0 0h3.0 16 7
195.2 2"..e 16
195.2 1U13.1 17.5
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iANI•CAL ?WV I5s, ROCK TDMUATUU 1 -
C Test Data, mopt as NOtWd

X s: INo. 1 - Tender C Test Data
No. 2- bteut

Beat Gap T. 5. T. S. lcog. Ormiz bmrks
No. In. S! KS! .2 %m Not@ N*o.

67 .032 201.2 U2.7 23
203.3 U1h.9 18
202.5 1148.I 21.5

68 202.3 150.2 21
297.6 127.0 19.5
198.8 150.3 20

69 1.7 1247.9 23
194.7 W1.8. 21.5
1M.6 146.6 21.5
1%.2 1&2.5 22
199.1 1247.3 22.5
195.8 1U.9 22.5

70 197.1 111.5 23.8
19h.7 2.42.1 23.5
135.3 139.8 22.5
195.5 146.5 21

71 205.1 155.2 22
196.6 1103.8 22
193.9 122.1 20
197.5 128.4 21.5

72 206.0 129.0 19
202A. 151.2 19.5
196A. 14.7.3 21.5
200.0 150.9 17.5

73 2M1.. 12.11. 21
200.0 150.0 23
19.4 11.9.1 21
197.6 1.27.0 21.5

72. 20.7 1146.2 23
199.1 19.1 22.5
190.8 149.1 22
198.80 347.3 22.5
198.8 107.0 19
199.. AM9.1 22.5
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MOCHANICAL PROPEOIZES, ROOM TEMPERATURE
RAC Teot Data,, Exept as Noted

NOMES: Wo.1- Tendor C Test Data
No. 2 - Ratewrt

goat Gage T. S. Y. S. Elong. Grain Foarks
No. In. KSI KSI % Sizs No% no.

75 .032 197.8 139.8 23 7
192.9 154.5 13.5
197.1 119.1 18 No. 1
178.4 138.3 10

76 200.6 153.1 22
197.6 150.3 19
201.9 152.5 18.5
200.5 117.6 17.5
200.3 148.9 17
200.6 147.3 16.5

77 198.1 150.4 23
199.7 152.4 19
190.7 317.7 16
199.7 145.9 1A
200.0 113.2 17
197.6 143.1 19.5

78 200.0 3113.7 23
192.6 139.9 16
197.5 1h5.1 19.5

79 193.7 122.1 22
194.8 1W.3 20.5
196.7 112.7 16

80 196.9 137.2 23
186.8 310.6 10
197.2 138.4 20.5

81200.5 11.1.14 22
200.0 140.5 20
198.8 103.9 I4
201.2 150.9 15

82 ?2M.3 150.2 21
197.6 1L7.0 15.5
199.4 149.1 16
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MNA3ICCAL P Zfp RtOOK, TDIFIRATU
RA Test Dhte, fzeept am INote

01S•: INo. 1 - Tendor C Test Dita
NO. 2 - bateat

Beat fo T. S. T. S. n1mg. Oain bumuss
go.. in.. _ !SI.._ _ Sr Iote 10o.

83 .032 192.0 151.O 17 6
175.1 139.0 10
193.0 11.6.1 17

U. 195.5 242.3 21 5
190.2 139.9 18
190.5 138.3 29

85 192.5 31.6.0 17 6
191.8 1g9.1 18
19A1 ]"j.. 19

86 193.0 143.0 21 7
182.3 11,1.5 11
189.9 15.-2 16

87 198.1 213.0 23 5
201.5 153.6 25
290.0 116.5 25
203.1 159.1 23.5

88 200.0 203.7 23
299.7 129.1 21
199.1 11.9 21

89 18.1 150.4 23
198.8 139.3 22
200.0 139.4 21
2Mo.0 oJ..5 23
195.1 14. 5 17
199.1 2.2.0 21

90 197.8 139.8 23 7
192.6 154.3 19
195.6 150.6 20
196.A 132.1 19.5
196.8 150.9 19.5
193.5 11.8.4 21

91 200.0 113.7 23
195.8 U1..9 25
19t.7 137.7 23
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MCHANICAL PROPERIES, ROCK TDATU3
PAC Test Data, Xwept as Noted

NOTES: No. 1 - Vendor C Test Data
No. 2 - retest

Beat Oage T. S. Y. S. Elong. Grain Imarks
no, In. KS! al % Size Note No,

92 .032 200.6 13•.1 22 7
201.2 151.2 21
201.2 151.s 22
200.0 151.? 22.5
200.6 146.1 20
201.2 M54.3 20.5

93 195.5 1U2.3 21 5
192.3 139.6 19194.7 ]LO.5 21.5

9h .050 183.2 137.4 12 4
185.h 139.5 15

185.9 136.5 15.5

95 195.8 118.5 22

96 .071 195.3 139.2 25
191.8 312.9 18.5

97 1R6.1 133.4 22
188.2 136.6 19
190.5 135.7 22.5

98 195.3 139.2 25
191.0 137.0 20.5
189.3 137.7 16.5

99 192.8 14.1.5 23
192.5 12.1 23
192.1 138.6 22
192.1 1b2.7 22.5

100 183.9 132.7 22 6
185.1 139.5 16.5
195.1 132.5 15

101 195.3 139.2 25
188.8 139.1 17

10 185.6 322.8 17
185.8 137.1 15.5
175.2 142.9 U
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11NWICAL flRMMIS, ROOM TOVERATM

RAC Test hata, M.pt " Nlot4W

YOMh INo. 1 - Vendor C Test Data
No. 2 - atest

cost awg T. S. T. S. Elang. Oraln R~mszke
go. In. -I KSI Sl. Note No.

103 .on 191.7 2lM.3 21
2 191.0 2113.2 19
189.0 141.8 23

l0oi 195.8 151.7 23
193.h 150.7 18.5

193.5 203.8 22

187.6 123.0 13.5 No. 1

106 194.5 11U2.5 21.
198.9 14O.5 21.5

lo 196.o 0 e8.0 17
200.6 155.9 15
198.3 153.2 15

106 201.6 156.o 17
196.1 128.5 19

109 202.4 156.b 19
197.3 152.0 18.5
196.1 11..o 17.5
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RFWE' l4 - TRANSVEME
MECHANICAL PROPER71ES, ROCI TEMPERATURE

RAC Teat Data, Except as Noted

NOTES: No. 1 - Vendor D Test Data
No. 2 - Retest

Heat No Gap T. S. Y. S. SlEang. Ofub RemaNo. In. KSI KSI % Siae Note No.

.020 2oo.h l2o.5 24 No. 1
199.2 143.5 22
203.0 1203.6 24
199.8 2h.43 22.5
194.7 1h1.8 15
191.3 136.3 21.5
203.7 145.14 21.5
198.7 ]45.3 21.5
e02.9 148.1 23
197.2 142.2 21.5
198.1 113.4 19
199.1 1U2.5 19
198.6 1143.4. 19
2o6.9 152.5 22
195.9 142.7 22
193.5 141.2 19
200.O U5.M 21
198.5 12.5 20.5

2 .071 191.9 133.2 25 No. 3
200.9 162.8 20
194.5 U11.8 25

3 200.4 1146.9 17 No. 1
197.1 113- 8 20.5

4.o050 198.0 141.5 19 Yo. 1202.9 14.,9.8 16.5
206.6 159.o 16
196.5 149.8 21.5

5 .032 109.6 135.1 23 No. 2
199.4 157.0 11
200.7 16o.41 17.5
201.2 156.o 17
197.5 156.6 18.5

200.0 152.9 1P.5
205.7 164.3 18
202.4. 16o.9 16

6 .013 197.9 1L..6 12
197.4 1U0.0 18.5
209.5 175.6 12
196.6 169.0 8
19e.3 140.3 11.5
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MOIAJIICAL ?RFE"XS, ROOM TDflATU~

RAC Teut Dht aLept as Noted

XOls No. 1 - Taeor D eiot Data
No. 2 - latest

Neat Oap T.S. Y.S. Slang. Orain ftmarks

7 .013 193.8 136.2 20 No.1

196.7 150.1 13
199.7 155.9 18

8 .025 197.8 U0.1 22. No. 1
199.2 19.2 22.5
M2.5 15.3 20
1".2 152.5 19.5

9 .013 217.0 151.2 20 No. 1

10 .050 191.5 137.5 16 No. 1
196.3 137.6 23
191.0 141.2 22.5
192.8 139.5 22.5
196.3 141.8 24

11 197.5 139.6 18 No. 1
189.9 137.5 24
189.6 138.5h 25

12 193.1 138.3 17 No. 1
207.4 156.1 21
197.0 126.5 23.5
195.3 1EU.3 24

13 .013 202.3 160.2 17 No. 1
179.3 1W1.7 8
19h.6 138.9 15

2i 192.9 173.4 10 No. 1
206. 15o.9 16198.3 12 U.5 14.5
2M2.5 150.2 16
199.1 150.4 12.5

15 197.9 2U1.6 12 No. 1
197.4 1o0.0 18.5
209.5 175.6 12
196.6 169.0 8
198.3 120.3 12.5
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aAWI CAL PROMERTFSi, ROom m RTuR

RAC Test Datae Zxept as Noted

NWOYIt No. 1 - Vender D Test Data
No. 2 - Retest

Beat Gape T'. S. . S. Eleig. Orain Remarksse. In. s1 ESI % Ste Note No.

16 .013 193.8 136.2 20 7 No. 1
196.7 150.1 13
199.7 155.9 18

17 .020 192.8 310.4 22 7 No. 1
205.2 153.4 18.5
205.7 159.4 19
209.5 166.0 31.5
201.3 155.1 17.5
200.2 U16.1 21

18 196.1 15..9 22 8 No. 1
195.2 134.1 21.5
198.9 1U.-3 20.5

19 198.0 16.2 22 8 No. 1
200.2 14h.6 19.5

20 187.5 136.1 15.5- No. 1
176.7 125.2 13
190.7 132.6 18 No. 2
183.8 125.8 19.5 No. 2
181.2 130.7 16.5
179.1 124..8 22.5
189.9 129.6 20 No. 2
197.0 131.7 24 No. 2

21 187.8 139.2 18 NO. 1
182.3 ll ..9 21
180.6 117.6 25.5 No. 2181.3 119.6 21 No. 2
183.7 123.7 23.5
176.1 116.3 24.5 No. 2
180.9 120.9 26 No. 2
184.7 12h.9 21.5
180.1. 117.0 25 No. 2
181.4 12h.2 25.5 No. 2
188.4 127.7 26
181.3 11Met 24.5 No. 2183.9 124.75 28 No. 2
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MMANICAL PROFW'ES, RO0CK TEMP RATUJ

RAC Test Data, ftcept as Noted

NOMIZ: No. 1 - Vendor D Test Data
No. 2 - !•test

Beat Oage T. S. Y. S. Elong. Grain Rmarks
No. In. KSI KSI % Sise Note No.

22 .020 196.7 208.3 22 No. ]
196.3 136 .h 22.5
191.0 129.2 23
198.0 11O.8 25.5 No. 2
19h.3 136.0 24 No. 2
191,.5 136.o 22.5
198.1 138.7 22
196.8 139.2 21
198.0 311.2 23
185.6 133.6 13
191.0 136.0 22.5
191.8 139.8 23 No. 2
188.5 130.8 21
195.1 3h8.1 21 No. 2
196.8 31h.9 23.5
193.1& 138.h 19 No. 2
195.1 112.7 23.5
181.9 133.7 23.5 No. 2

183.8 13.5
19L.3 U41.8 22 No. 2
191.0 136.9 2h
19h.9 112.0 22.5 No. 2
194.7 1/hl.2 25

186.5 136.5 23 No. 2
190.7 112.9 23.5
193.5 1U0.5 23 No. 2
195.0 11.0 26.5
193.5 140.•5 23 No. 2
195.0 11.0 26.5
192.5 1M1.0 21.5 No. 2
195.? 156.3 21.5
197.2' 6.5 21.5
200.5 15"1.1 23 No. 2
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WIANICAL FrAtMERTI!S, ROOM TEMPERATURE
RAC Test Data, Except as Noted

NOTES: No. 1 - Vendor D Test Data
No. 2 - Retosta

Beat Gage T. S. Y. S. Elong. Grain Remarks
No. In. [Sr KSI % Site Note No.

2h 175.4 115.6 25 No. 2
(cant.) 192.0 139.3 24

189.9 137.b 26.5
177.6 117.6 22.5
189.9 11*0.7 23.5 No. 2
182.0 123.7 2h No. 2
191.9 hI.1 20
195.5 Ui9.8 23
195.1 Uh9.6 23
198.0 156.1 22
19h.9 150.8 23.5
193.7 315.1 23.5

.195.7 152.5 23
195.2 151.0 22.5

25 .025 197.8 310.1 22 No. 1
199.2 319.2 22.5
202.5 15L.3 20
199.2 157.5 19.5

26 187.5 136.8 15 No. 1
188.6 137.5 2EL
188.A 13.bd 21
187.3 133.7 21
182.9 135.0 31. 5

187.2 139.6 12.5
188.5 131.7 18

27 199.2 138.0 22 No. 1
l8.13M.b 16.5
188.8 136.0 23.5

28 205.0 117.5 11 No. 1
190.2 132.2 23
199.6 131.8 19.5190.8 1131.6 24
194.2 136.6 22
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llHAMICAL PRI.pOPKRT ROOK TMWMRATURE
RAC Test Datae Except as Noted

NOTF3 go. I - Vendor D Test Data
No. 2 - tetest

Rest Gage T. S. 1O S. Elai,. Orain lamarks
No. in. 151 % also Note No*

23 °o20 20%.0 2h5.6 16 No. 1
19795 Ui2o0 20
195.0 1U6.6 15
199.2 1U5.-5 I.5
197.5 152.9 20
195.2 24d.3 21
196.6 W17.h 19.5
191.3 2hi?.9 19.5

A .025 205.3 1U9.6 30,3 No. 2
190.6 156.9 2h..5
189I . 1398 25
24.0 136.2 2h..5
178.8 119.1 26
183.0 121.2 24 Wo. 2
174.8 11.1.h 17.5 No, 2188.8 11.0.6 ,.
190.2 139.8 23
178.3 122.3 27
172.•5 15,3 20o.5 No. 2
174.1 W.1.7 23.5 No. 2
189.1 11o.7 21
i94.6 11.3.9 21A
171.3 11227 21h
169.1 12h.5 20 No. 2
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MFCIWIICAL PRCTERT S, ROOM TDW ATURE
WI Te•t Dataq Except as Noted

NOIMZ: No. 1 - Vendor D Test Data
No. 2 - etetrst

Heat Oage T, S. Y. S. fMeg. Orain SRvr
No. In. __ !1 I S•ig Note No.

29 .025 198.5 11&2.6 22 No. 1
196.1 150.R 22.5
207.1 158.3 21
210.1 166.9 20o
197.7 150.8 20198Ah 154.7 18 •

20h.2 162.2 18.1
203.8 15h.5 20.5
199.2 151.6 19.5
205.0 161.0 19
206.1 160.6 20
201.5 159.6 11
200.8 160.6 20.5
201.1 157.6 19.5
202.9 152.5 22.5
200.0 157.8 21.5
198.0 155.9 18.5
205.3 155.0 22
201.7 157.6 21.5
203.8 153.7 22.5

30 191.2 135.2 21 No. 1
200.b 154.9 231
199.e 157.3 19..5
192.9 1J6.9 22.5
196.0 U19.3 19

31 188.0 136.3 17 No. 1
R. 1325.A 25

1M8.8 132.1 26
189.5 128.3 26.5
191.5 lh1.1 23 No. 2
185.6 12P.8 21.5 No. 2
l88.b 128.7 26.5
191.6 134.h 26 No. 2
18M 12F.0 26.5 No. 2
193.3 137.0 23.5
191.7 135.6 2h
188.0 131.6 23
190.3 13h.3 26
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)MMICAL ?MXlIF, ROOM TMMATU1RE
RAC Teet Data, Ezeept aS go

DI0Es No. I - Tl dor D Tert Data
No* 2- ltest

Imat Osp T. S. Y. S. flaog. OGran binazicu
No. In.. I •I aL Ble Note No.

32 .O32 186.o U12.4 18 No. 1
192.1 136.6 23.5
190.9 1U2.3 21h
191.9 139.8 25.5
1.. 5 135.9 24.5
189.5 136.7 25.5
191.9 138.5 26.5
192.7 138.2 27
191.8 135.9 25.5
193.0 138.9 26.5
190.3 135.8 24.5
190.9 136.6 27
191.4 138.9 24.5
191.9 139.5 2h.5

33 190.7 144.4 18.5 No. 1
194.6 146.7 22.5
1•. 13.44.5 22.5
199.1 242.2 23

34 197.2 117.0 22 No. 1
194.1 143.6 21

35 189.6 135.1 23 No. 1
199.1 157.0 1l,
200.7 16.1 17.5
201.2 156.o 17
197.5 156.6 18.5
200.0 152.9 1A.5
20;.7 1624.3 18
202•. 160.9 16
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,,ANICAL PEIU, MOM TI MTMI

AC Test hta,, lept "u Noed

NOSs No. 1 - Vendor D Test Data
No. 2 - letest

Best Oqe T. 8. Y. 8. Zrng. 0ntun 11mrrcu
!o. In i nLS _ as.p Note No,.

36 .03. 190.7 114.1 18.5 No. 1
197.6 1h3.0 23
195.6 1142.6 18
193.1-4 139.5 27
197.0 113.5 2h196.3 24,3.1 22.5

196.0 142.7 20
196.8 242.1 22.5

198.7 1.3.8 23
19h.2 135.7 25.5
195.6 1.2.5 22.5
196.3 113.1 22
181.6 140.5 10
193.2 135.8 21.5
1914.0 141.4 21
196.5 139.7 23
196.9 12.0o3 2h
192.9 241.7 20
196.3 103.1 22.5
198.6 149.0 22
196.2 145.9 25
195.5 140.6 26
192.A 136.6 26.5
193.4 137.5 25.5
193.0 136.1 26.5
188.9 131.8 26
191.1 1U41.2 25.5
187.7 132.2 2h.5

37 187.6 149.6 12 No. 1
182.0 12h.9 27
189.1 137.8 23.5
1r.2 12h.7 2h.5
172.7 122.1 19.5
182.1 126.7 27.5
175.6 119.9 27.5
173.8 11I.2 26
176.8 121.6 18 No. 2
168.9 125.2 11.5 1o. 2
176.8 1214.4 21.5
162.0 118.1 1h.5
162.0 118.1 11.5 go. 2
151.0 119.9 9 No. 2
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IMCMAICAL ?•ROPCIE, X" T•DPATUf

RAC Test Dataq ftept as Noted

NOYFZs No. 1 - Vendor D Test Data
No. 2 - mteat

Heat Oae T. S. 7. S. Zmg. Omin Remarks
No. In. 1SI- S % Siss Note No.

38 .032 192.4 136.0 23 No. 1
181%.1 18.6 25.5
193.5 1418.2 22.5
192.3 144.3 23.5
194.6 1110.6 23.5
185.9 131.6 26.5
18.5 11,2.5 22
189.4 139.4 26
180.2 126.2 27.5
185.0 119.7 25 No. 2
178.9 124.7 21 No. 2
186.9 132.A 26
190.2 1U2.3 21
188.3 132.7 24..5
183.6 132.7 25
192.7 139.3 26
186.3 131.0 26

39 197.2 138.4 28 No. 1
187.3 136.9 25.5
187.5 131.5 25.5
185.7 132.3 26.5
187.0 128.4 25
188.1 127.1 24 No. 2
1A4.8 132.h 17.5
18E.6 138.9 26
176.6 127.8 27
180.0 120.5 2b go. 2
18.2 11.2 21.5
191.1 1115.4 25
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MMHANICAL PROPERTIES, ROOM TEK RATU E
RAC Test Data, Except am Noted

NCTLS: No. 1 - Vendor D Test Data
No. 2 - Fotust

Heat nags T. S. TO S. Elang. Grain PmAR sNo. In. KS_ KI % sie Note No.

LO .032 196.2 151.0 25 No. 1
169.9 111.1 27
175.0 118.2 22 No. 2
169.5 117.5 18 No. 2
177.0 118.0 27.5
175.7 117.8 26
165.1 117.8 15
173.5 115.5 25
166.9 116.2 16
169.6 119.0 17.5
163.7 113.1 19
165.6 115.6 18 No. 2
161.7 114.6 15 No. 2
183•L. 126.0 25
179.0 123.7 26.5
183.2 129.8 22.5
179.6 130.6 15
165.4 113.L 2b
174.5 116.1 2L.5
172.8 115.8 26
166.9 105.1 23.5
156.2 115.h 12.5 No. 2
167.1 114.9 18.5 No. 2
165.8 137.3 7.5
163.1 113.8 21.5
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1.2 Rene$ 41 - Creep Data
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,005 if,
-- -15 Sheet

E3TA'- 3
30).9Y.poi 0 !'210* F

0 .

')!64

Thta!
P'&4tic Strair

).o 0.0

03

n.02' ' '
2. I0. 026

"".4 0.038

5.da• 3

311

PA 0.0570

70.5 1. 140
!01.5 .C. ;62

2.184

!-'1 .3 9. ! 8

21e.3 21
W-2.2 1.22.
2ý(.4 a 23"

24e

3). . .28C
"53. . 7.?n
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Rene 41-6 005 in.

E3TAY-23
40,000 psi @ 1200° F

Stress, psi Strain-%

0 0.0
40,000 0.242

Total Plastic

Hours Strain-%

0.0 0.0
0.1 0.011
0.4 0.027
1.3 0.039
2.2 0.045
3.5 0.048
3.6 Rupture
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Rene 41-1 . 005 in.

E3TAY-11 Sheet

75,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
75,000 0.333

Total Plastic
Hours Strain-%

0.0 0.0
0.5 0.055
0.7 Rupture

117



Rene 41-348 005 in.

E2TAY-13 
Sheet

95,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
95,000 0.269

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.035
0.5 0.039
1.0 0.046
1.6 0.053
2.5 0.063
3.2 0.064

22.4 0.104
46.8 0.222

68.9 Rupture



005 in.
P PT -. 1- 31. Sheet
E2TA','-31
20,100 psi 4 140nO r

Stros!. psl Strain-%

0.0
20,000 C.105

Total Plastic

Hcurs Strain

0.0 0.0
O.C 0.01?
1.8 O.023
2.4 0.026

4(.0 (.1!')
'0.8 O.1!•6
' 3. C 0.192

1:5.4 0.230
!.58.7 0.2?3
1"5. ! .l
197,
22J.3 0.35.
235.2 0. 302
2 6 7. 0.43(1
284.2
30-.E•q .
333.ý 96"
38J3." 0.618

S• 0. :55-4"29.3 . "
452.1 A .8 1
4 7T ). 7 0 . 8 .,1
t00. 9.808
524. 0.036
5,4 6. 0,074
5-"1. 2 1.00)



F• . .005 in.
• 3TAV-54 Sheet

2Q.000 psi @ 14000 F

Stress, psi Strain. %

0 0.0
20,000 0.103

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.010
0.9 0.036
1.4 0.046
2.3 0.054
2.9 0.065
3.7 0.072
4.7 0.082

21.4 0.183
45.6 0.305
69.5 0.426
95.1 0I. 562

118.3 0.748
130.0 Rupture
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Rý.rne 4 _-5 .005 in.

E3TAY-14 Shet

22,500 psi @ 14000 F

Stress, psi Strain-%

0 0.0
22,500 0.095

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.037
0.8 0.050
1.7 0.077
2.8 0.092
3.6 0.106
5.1 0.115

21.8 0.234
29.3 0.286
29.8 Rupture
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Rene 41-10 0 hee

E3TAY-24
30,000 psi @ 1400* F

Stress, psi Strain-%

0 0.0
30,000 0.157

Total Plastic

Hours Strain-%

0.0 0.0
0.2 0.005
1.1 0.018
2.0 0.025
3.2 0.029
4.4 0.043
4.8 0.045

21.4 0.078
28.7 0.086
45.4 0.122
69.4 0.175
76.6 0.200
93.0 0.265

108.6 Rupture
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14IIt

z M-I Stwhet

30,003 psi @ 14000 r

Stress, psi Strain-%

0 0.0
30,000 0.121

Total Plastic
Hours Strain-%

0.0 0.0
0.6 0.021
1.1 0.026
1.8 0.032
3.1 0.034
4.0 0.345
5.5 0.050

22.8 0.115
47.8 0.197
69.7 0.273
95.6 0.389

117.8 0.506
143.8 0.678
166.8 0.859
189.6 1.048
Discontinued



Rene 41 .005 in.

E3TAY- 13 Sheet
40,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
40,000 0.221

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.023
0.6 0.053

1.1 0.068
1.6 0.079
2.2 0.092
2.9 0.102
3.5 0.112
4.6 0.122

22.1 0.301
27.2 0.355
47.1 0.651
52.5 0.760
68.6 1.142
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•005 in.
Rene 41-563 * Sheet

E2TAY--24
40,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
40,000 0.183

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.012
0.5 0.021
0.8 0.030
1.2 0.046
2.2 0.073
3.2 0.075
4.4 0.078

22.7 0.140
24.9 0.150
29.8 0.165
46.6 0.220
70.7 0.312
77.5 0.350
94.3 0.427

101.3 0.458
122.1 0.573
143.1 0.692
io0.5 0.867
169.6 U.892
173.4 0.918
190.5 1.065
Discontinued
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.005 in.
.:"--..:- I Sheet

".^00 r" @ i0tO F

3tr-:;. psi Strai-Y

o 0.0
4, 0 0.C54

Total Plartic
iurs Strain-%

0.0 0.0

0.3 0.014
0.7 0.027
1.2 0.037
1.8 0.049
2.6 0.063
3.4 0.068

19.8 0.254
2-.3 0.333
43.8 0.528

0.705
('-. 4 0.871

119.1 0. 959
' ' 1.0 1.051
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Rene 41-121 .005 in.

E3TAY-34 Sheet

5,000 psi@ 16000 F

Stress, psi Strain-%

0 0.0
5,000 0.161

Total Plastic
Hours Straln-%

0.0 0.0
0.5 0.008
0.9 0.014
1.5 0.018
2.2 0.031
3.1 0.042
4.4 0.050
5.8 0.065

22.5 0.142
47.5 0.224
70.8 0'.1

95.1 0 , I,
120.5 U.417
143.2 0.449
167.5 0.414
194.5 01119
215.3 0.51k
241.2
265.3 .
287.9 0,10
311.2 0.635
335.6 0.662
359.6 0.681
384.0 0.709
406.2 0.731
430.9 0.749
455.3 0.754
478.9 0.770
504.0 0.797
528.9 0.Q00
551.0 0.&20
578.1 0.835
601.5 0.943
624.0 0.861
646.9 0.871
673.0 0.890
695.9 0.929
718.9 0.954
742.1 1.005



Rene 41-M 359 .005 in.Sheet
E2TAY-56

7,000 psi @ 1600° '

Stress, psi Strain-%

0 0.0
7,000 0.097

Total Plastic

Hours Strain-%

0.0 0.0
0.2 0.006
1.3 0.007
2.2 0.016
3.2 0.034
4.3 0.043
5.4 0.054
6.0 0.059

22.0 0.155
29.7 0.249
46.1 0.369
53.7 0.448
71.1 0.617
77.9 0.A94
94.3 0.900

101.8 0.996
118.2 1.235
Discontinued



Rene 41 - Foil .005 in.
E 2TAY- 12 Sheet
10,000 psi @ 16000 F

Stress, psi Strain - %

0 0.0
10,000 0.074

Total Plastic
Hours Strain-%

0.0 0.0
0.1 0.008
1.4 0.047
2.5 0.077
3.5 0.101
4.1 0.114
5.0 0.137

25.2 0.534
51.3 1.064
71.2 1.867
73.5 1.942

Discontinued



I
t

.005 in.
RE!:E-41-3 SL(Sat
73TAY-33
12,000 psi @ 1600C F

Strcss, psi Strain-%

0 0.0
12,000 0.144

Hours Total Plastic
Strain-%

0.0 0.0
0.2 0.076
0.6 0.161
0.9 0.241
1.6 0.380
2.1 0.470
3.0 0.670
4.1 0.840
4.5 0.928
4.9 1,011



E

Rene 41-353 005 in.

- Sheet
F > E2TAY-22

350 psi @ 18000 F

Stress, psi Strain-%

0 0.0
350 0.020

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.003
0.9 0.038
1.8 0.004
3.2 0.014
4.4 0.020

21.9 0.013
28.2 0.015
44.8 0.034
68.9 0.080
93.9 0.124

117.1 0.219
141.0 0.308
165.4 0.344
190.0 0.406
213.4 0.455
237.2 0.513
Discontinued



V

Rene 41-358 .005 in.
E2TAY-54 Sheet

500 psi @ 18000 F

Stress, psi Strain-%

0 0.0
5,500 0.010

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.003
1.4 0.019
2.4 0.026
3.4 0.032
4.5 0.035

21.1 0.065
48.5 0.116
70.1 0.159

93.3 0.219
117.5 0.253
141.0 0.296
164.7 0.315
189.7 0.337
213.0 0.369
237.2 0.402-
262.3 0.420
285.2 0.455
309.1 0.487
333.1 0.517
356.8 0.548
380.4 0.600 -
405.2 0.617
429.8 0.662
452.8 0.686
477.0 0.724
501.8 0.766
525.0 0.800 -

549.0 0.856
573.4 0.923
601.2 1.187 -

Discontinued



* 005 in.
Rene 41-346 Sheet
E2TAY-11
750 psi @ 18000 F

Stress, psi Strain-%

0 0.0
750 0.0

Total Plastic
Hours Strain-%

0.0 0.0
S0.2 0.018

S015 0.028
1.2 0.055

2.3 0.070
3.1 0.087
4.4 0.107
5.5 0.122

21.7 0.295
45.9 0.494
73.5 0.640
94.9 0.725

118.3 0.831
142.3 0.953
166.1 1.075



RE":E-41-7 .005 in.
S3TAY-32 Sheet
800 psi @ 18000 F

Stress, psi Strain-%

0 0.0
800 0.021

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.008
0.8 0.018
1.4 0.021
2.3 0.030
3.5 0.046

24.9 0.153
47.6 0.153
67.6 0.162
91.6 0.196

117.6 0.227
f 143.8 0.267

164.0 0.287

134



I

JREVE=-l-2 F-:1 0 Sheet

F317AV-22
003 pc! @ 18100 F

Strmc-s, psi Strain-V

0.11
•OO. 0.1!

S~ Total Plastic
Striir' 7

0.0 0.0
0.0

0.8 0.015
2.1 0.027
93. 5 0.209

46.2 0.341
66.3 0.558
00.3 .'.7.7016.3 1.701

6.1 3



.020 in.
RSNE-41-545 Sheet

E2TAY-6
17,500 psi 0 14000 F

Stress, psi Strain-%

0 0.0
17,5O0 0.068

Hours Total Plastic
Strain-%

0.0 0.0
0.4 0.013
1. 1 0.015
2.4 0.016

21.3 0.034
44.9 0.048
72.9 0.061
94.5 0.075

118.0 0.089
140.3 0.102
163.8 0.120
189.1 0.125
212.8 0.137
235.1 0.149
259.4 0.157
284.5 0.167
306.9 0.175
331.9 0.184
355.2 0.200
378.9 0.214
406.3 0.230
430.1 0.232
450.7 06249

136



Rene 41-544 . OZOin.
E2TAY-5 Sheet
32,500 psi @ 1400° F

Stress, psi Strain-%

0 0.0
32,500 0.158

Total Plastic

Hours Strain-%

0.0 0.0
0.3 0.025
1.1 0.042
2.3 0.057
3.3 0.058
4.4 0.062

21.0 0.102
48.5 0.198
70.0 0.372
93.3 0.509

117.8 0.694
141.1 0.961
145.6 1.092
Discontinued
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.020 in.

Rene 41 Sheet'
E3TAY-7
50,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
50,000 0.151

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.027
0.6 0.037
1.6 0.055
2.6 0.073
3.5 0.099
4.8 0.103

21.3 0.278
29.0 0.365
45.2 0.616
69.2 1.292

138



020 'n.

-=2TAY- I Sheet

250 1i @ 1810 F

O 6.0
250 0. 00C

> T,,tal Plastic

firurs Stra i r-%

0.0 O.C
0.4 C.008
0.7 0.006
1. 3 0.003
2.3 0.006

[8." 0.005

•12.n 0.053
(6(-6.7 0.003
91.9 0.150

115.6. 0.179138.7 0.201
124. d 0.22t16-1. n . a
216.1 o.266
20.~ %0.357
283.A 0. 346
312.8 .32 7
332.3 O. Th8
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*020 'n.R_-41-567 " .Sheet
E2TAY-28
S400 osi 0 18000 F

Strpss, psi Strain-%

0 0.0
400 0.021

Total Plastic
Hours Strain %

0.0 0.0
0.3 0.005

1.5 0.009
2.9 0.015
4.8 0.023

22.5 0.100
45.4 0.124
68.8 0.144
93.0 0.157

118.7 0.164
141.4 0.170
166.1 0.177
189.5 0.186
213.2 0.195
240.2 0.192
264.1 0.190
285.2 0.207



- 3 TAV - 5 .OZOin.
890 ps.i Sheet

1800 OF
Stress - psi Strain - V
"1.1 0.0

810 0.016

Elapsed timp Total plastic
- Hours %train -

1.0 0.0 765.0 0.827
n.2 0.006 788.3 0.835
").6 1% 10 812.6 0.836

1.010 836.8 0.840
1.4 0.023 860.5 0.884
2.1 0.030 880.9 0.839
2.0 0.038 008. 0.851
19.1 0.126 933.3 0.854
43.6 0.163 058.0 1.860
67.7 0.218 980.4 0.871
04.2 1. 311 1005.4 0.885
1115.0 0.353 1028.6 0.903
14".5 0.385 1055.6 1.024
165.1 0.434 1"78.9 1. 033
188.7 0.475 1101.8 9.044
211.6 0.517 1124.4 0.953
236.5 0.550 1148.9 0. 971
261.2 0.582 1172.7 0.993
284.;• 0.607 1196.3 1.021
309.1 0.63, 1220.0 1.041
333.0 1.647 Discontirued
355.6 0.669
383.6 0.682
4 15.5 0.6R9
430.1 0.601
452.8 0.7"16

0.722
S . 9 .0.726
2�5. 0. 730

'5' 2 3*.734

42. 0.7155o-7. 8 . 6

(-44. .. 77*0 ,

57P4
"'57 .873

743.1i 9.81 '



Rene 41-23 .020 in.

E3TAY-3 Sheet

1750 psi @ 18000 F

Stress, psi Strain-%

0 0.0

1750 0.006

Total Plastic

Hours Strain-%

0.0 0.0
0.3 0.033
1.0 0.081
1.5 0.098

3.2 0.169
4.2 0.206

20.7 0.676
44.9 1.218
73.5 1.769
Discontinued

"A I',



E3 TAY 2M .020 in.
2680 psi Sheet
18000F

Stress - psi Strain - %
0 0.0

2626 0.023

Elapsed time Total plastic
- Hour, strain -

0.0 0.0
1.2 0.032
1.2 0.157
1.9 0.244
3.1 0.385
4.3 0.530
4.9 0.617
21.0 2.653
24.1 3.004
29.0 3.571
46.7 6.010
50.5 7.184
52.8 7.405
1197.0 Discontinued



E 3 TAY 4 0O2O in-
4,500 ps i sheet

1800 OF

Stress - psi Strain -%

0 0.0
4,500 0.172

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.2 0.111
0.6 0.276
1.0 0.425
1.5 0.577
2.1 0.830
2.5 0.984
2.9 1.147
3.2 1.279
19.2 6.515
20.9 6.991
22.8 7.484
24.3 7.938
25.5 8. 319
27.1 8.797
36.3 Rupture
11.7% Elongation

144



E 3 TAY 2 .020 in.
5,000 psi Sheet1800 OF

Stress - psi Strain -

0 0.0
5,000 0.044

Flapspd time Total plastic
- Hours strain -

0.0 0.0
0.3 0.145
0.6 0.250
1.1 0.427
1.5 0.582
1.9 0.J41
2.3 0.883
2.8 1.097
3.3 1.282
21.1 6.600
22.8 7.182
24.5 7.750
26.1 8.295
27.1 8.550
43.5 13.490
49.6 14.775
50.8 Rupture
24.3% Flongation

a



Republic .040 in.

Rene 41 Sheet

E3TAY-1K
70,000 psi @ 1200* F

Stress, psi Strain-% Hours

0 0.0 434.8

9,756 0.045 458.8

14,756 0.062 481.3

19,756 0.084 503.8

24,756 0.108 529.2

70,000 0.252 551.9
574.7

Total Plastic 599.1

Hours Strain-% 624.6
647.5

0.0 0.0 670.3
0.4 0.047
0.7 0.050
1.6 0.050
2.6 0.045
3.8 0.046
5.0 0.042

21.5 0.044
46.4 0.055
67.5 0.055
96.4 0.059

120.9 0.061
144.3 0.061
167.8 0.068
192.3 0.067
215.6 0.071
239.0 0.078
264.2 0.077
289.1 0.083
312.2 0.085
338.8 0.081
360.6 0.082
384.0 0.082
407.1 0.088
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Rene 41-479 .040 in.

E2TAY-16M Sheet

95,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
95,000 0.385

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.007
0.8 0.013
1.4 0.017
2.5 0.018
3.8 0.017
5.3 0.013

22.) 0.036
29.1 0.032
45.5 0.044

S69.6 0.058
94.3 0.073

117.4 0.088
141.4 0.098
165.8 0.112
190.4 0.128
213.8 0.133
237.9 0.150
261.6 0.163
289.4 0.184
313.1 0.173
333.7 0.211
.357.9 0.234
382.6 0.255
405.2 0.270
430.0 0.295
453.5 0.321
477.0 0.334
501.6 0.379
525.6 0.41!
549.5 0.448

4 -' .2 0.492
597 .d 0.539
6OO.2 Discontinued
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E 3 TAY 3M .040 in.
- i Sheet1105,000 psi

1200OF

Stress - psi Strain -

0 0.0
20,000 0.077
30,000 0.127
40,000 0.174

105,000 0.493

Elapsed time Total plastic
- Hours strain -%

0.0 0.0 S0.3 0 .0 10
0.9 0.017
2.8 0.024
4.4 0.031
5.2 0.032
21.0 0.062
45.4 0.102
69.8 0.142
118.6 0.221
141.6 0.267
166.9 0.335
183.1 0.354
187.7 0.381
205.! 0.449
230.5 0.605
254.3 0.782
276.1 1.041
301.0 1.268
324.7 1.895
331.2 2.215
331.3 Rupture
2.4% Elongation

148



r
Rene 41 .040 in.

7 E2TAY-3P-400 Sheet

117,500 psi @ 1200* F

Stress, psi Strain-%

0 0.0
117,500 0.478

Total Plastic
Hours Strain-%

0.0 0.0
O.S 0.009
1.0 0.014
1.6 0.017

2.2 0.023
2.8 0.027

21.8 0.069
44.8 0.124

68.7 0.182
92.6 0.2S9

116.3 0.359
120.0 Discontinued
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RE"•E-41-398 .040 in.
E2TAY-17M Sheet
130,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
20, OOC 0.072
40,000 0.157
C0,000 0.242

130,000 0.601

Total Plastic
Hours Strain-%

0. o" 0.061
0.2 0.101
0.5 0.110
0.0 0.126
1,4 0.140
2.G 0.148
2.5 0.160
3.1 0.170

20.6 0.236
49.2 RJpture



Rene 41-41 .040 in.
Sheet

E3TAY-1P
17,500 psi @ 14000 F

Stress, psi Strain-%

0 0.0
17,500 0.078

Total Plastic

Hours Strain-%

0.0 0.0
0.3 0.005
0.7 0.003
5.8 0.007
2.1 0.004
3.3 0.008
4.2 0.007
5.1 0.011
5.8 0.014

22.5 0.023

46.8 0.029
72.2 0.051
94.9 0.061

119.1 0.063
146.2 0.073
167.0 0.078
192.9 0.076
217.1 0.079

239.6 0.088
262.9 0.100
287.0 0.097
311.3 0.112
335.6 0.115



"-2 ,AY 21 ,040 in.
Sheet

'tress - p',. Strain -

0 0.0
32.000 0.153

Fiaoed time Total plastic
- 1-ujr= strain -

2 623.9 0.973

0.212 669.2 1.125
'2 0.013 1206.4 Ruotjr-
>5 0.016 9.1• Flonqati-r

;.4 0.021
27. 0.023
1.• 1ý0.025
20-9 0.058
44.3 0. 89
(8. 1 0.111
91.5 0.129
117.4 0.158
i39.9 0.172
164.0 0.199
187.0 0.221
212.8 0.248
235.3 0.265
260.6 0.295
285.3 0.332
311.2 0.360
333.8 0.392
357.9 0.428
381.9 0.463
406.1 0.506
431.0 0.545
453.3 0.583
478.0 0.632

21. () 0.672
525.6 0.733
r,40 6 0.784
574.3 n.845
-596.6 0.8Q7

1 5Z



.=3 :Av 3v, .040 in.

4 0, 13 p3 i Sheet

.. ° - p1 'train -

1,814 1.040
8..84 0.094

29.8'4 0.157
4,0.03 0. 208

El4p,-I tima TotaI plastic
- H-urs strain -

3.0 3.0
'0. 7 0.030
2.0 0.030
2.0 0.340
21.6 0.089
45.0 0.135
69.2 0.174
02.3 0.214
116.2 0.251
'41.0 0.305

•. 356
I 88.5 I.423
212.4 3.478
238.5 0.562
S2EI.4 0.641
284.8 0.741
339.6 3.854
333.2 9.985
358.5 1. 16:
382.2 1.341
4n&.3 1.578
42-1. 1.856
453.2 2.219
4 7-. 8 2.702
593.8 3.342
Disc0tinual



Rene 41-399 .040 in.

E2TAY-1N Sheet

52,000 psi @ 1400* F

Stress, psi Strain-%

0
52,000 0.231

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.030
0.7 0.053
1.6 0.078
2.7 0.102
3.8 0.122

22.2 0.421
24.4 0.467
29.3 0.589
45.9 1.203
Discontinued



i~ ""ETAY2L 
.040 in.

S5,500 psi Sheet

14000 F

Stress - psi Strain - %.

0 0.0
20,000 0.084
30,000 0.139
40,000 0.189
57,500 0.274

Elapsed time Total plastic

- hours strain - 7.

0.0 0.00.2 0.011
0.4 0.022
0.8 0.030
1.5 0.049
4.1 0.096
5.3 0.105

21.2 0.297
24.8 0.351
29.3 0.418
45.2 0.748
70.4 2.150
76.6 2.986

Discontinued



]w

.040 in.
REE- 1-•84 Sheet
-2TAY-17':
3,500 psi @ 16000 F

tr•:,st r~ Sta i n!

0 0.0
S 3,300 0.082

Total Plastic
Hours Strain-%

0.0 0.0
1.3 0.008
1.0 0.015
3.0 0.025

19.2 0.129
43.0 0.237
69.4 C.359
91.5 0.488

115.7 0.623
13ý. 6 C. 77
165.1 0.952
188.4 1.125



Rene 41-412 .040 in.
Sheet

E2TAY-11I
5,500 psi @ 16000 F

Stress, psi Strain-%

0 0.0
5,500 0.024

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.005
1.2 0.020
2.1 0.024
3.3 0.024
4.3 0.027
4.9 0.033

20.7 0.066
28.5 0.083
44.8 0.110
69.9 0.136
92.9 0.160

117.1 0.173
141.3 0.183
166.1 0.201
189.4 0.216
213.8 0.236
237.3 0.234
261.0 0.247
288.8 0.260
309.3 0.275
333.4 0.283
358.3 0.287
380.8 0.297
406.0 0.309
429.1 0.372
452.5 0.327
477.2 0.337
501.2 0.353
Discontinued



Rene 41-401 . heet
E2TAY-llP She

7,500 psi @ 16000 F

Stress, psi Strain-%

0 0.0
7,500 0.042

Total Plastic

Hours Strain-%

0.0 0.0
0.5 0.009
1.3 0.017
1.8 0.019
2.7 0.021

20.6 0.110
28.1 0.132
44.3 0.155
69.2 0.232
92.6 0.278

116.7 0.330
Discontinued



.040 in.
E3TAY-3P Sheet
10,000 psi
16000 F

Stress - psi Strain - 7.

0 0.0
10,000 0.059

Elapsed time Total plastic
- hours strain - %

0.0 0.0
0.7 0.013
1.2 0.020
2.2 0.028

20.9 0.162
44.3 0.298
68.5 0.434
92.1 0.590

115.7 0.755
140.2 0.951
164.0 1.165
187.8 1.392
211.6 1.640
237.9 1.925
260.7 2.180
284.5 2.470
309.0 2.765
332.6 3.097
357.7 3.431
381.4 3.727
404.8 4.045
428.4 4.391
452.6 4.742
477.1 5.118
500.4 5.461
521.7 5.852
548.1
572.2 6.612
595.9 6.923



E3 TAY 2N h040en.

20,000 Ps Sheet
1600 F

Stress - psi Strain - %
0 0.0

10,810 0.054
15,810 0.088<
20,000 0.115

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.2 0,038
0.7 0.068
1.3 0.120
1.9 0.169
2.7 0.223
3.1 0.245
19.1 1.624
24.8 2.649
26.9 3.134
47.5 Rupture
14.2% Elougation



E3 TAY IM .o4o in.
24,000 psi Sheet
16000F

Stress - psi Strain -
0 0.0

10,811 0.046
15,811 0.095
24,000 0.140

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.1 0.032
0.3 0.051
0.5 0.076
0.8 0.094
1.1 0.118
1.7 0.161
2.3 0.195
3.0 0.242
24.4 3.360
35.5 Rupture
16.4% Elongation



RENE-41-402 .040 in.

E2TAY-3R Sheet

200 psi 0 18000 F

Stress, psi Strain-%

0 0.0
200 0.009

Hours Total Plastic
Strain-%

0.0 0.0
0.3 0.042
0.7 0.064
1.9 0.070
3.0 0.071
4.1 0.071
5.1 0.061

. 22.7 0.079
46.4 0.141
69.8 0.209
76.8 0.219
98.4 0.247

120.5 0.274
141.5 0.311
165.8 0.354
190.0 0.464
215.1 0.532
237.7 0.596
261.2 0.631

16z



°040 in.
-" ""- Sheet

"2 2TAY- 18P
300 pi P 18000 F

S~rssvpi Strain-,•

S 0 0.0
300 0. 003

Tctal Plastic
Hours Strain-%

0.0 0.0
0.3 B0.002
1.C 0.007
2.8 O.007

. "0.009
21.5 0.032
48.1 0.0;8
-1.0 f-*34

14. 0 0.103
:16.0 0.121
1407.1 0.138
167.1 0.152
189..2 0.156
213.4 0.171
237.4 0.175
262..2
286.2 1.198

300.( 9.209

335.71 
0.208

359.t 
0.218

0.229
408.3 0.242
431.7 0.251
-454.1 M.258

a v'.•0.258
502.C 0.244

, 26.6 0.283

54 8.0 0.283

Z%73.3 0.308
0.315

Q20.9 0.321
(,45.8 0.320
720.2 0.333t92.3 0. 339

"720.2 0.345

"764. 0. 349
0.355



Rene 41 .040 in.
Sheet

E3TAY-2R
800 psi @ 18000 F

Stress, psi Strain-%

0 0.0
800 0.004

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.005
0.6 0.012
0.9 0.017
2.0 0.022
2.9 0.029
3.9 0.039
5.1 0.044

21.4 0.105
45.6 0.236
69.7 0.367
94.4 0.487

118.8 0.593
143.2 0.687
167.5 0.771
189.8 0.847
213.8 0.902
237.3 0.933
262.0 0.987
285.6 1.042

Discontinued



040 in.
3 TAY -R 3 Sheet

1490 pvi
18330 OF

Stro• - psi Strain -

0 9.0
1400 C. 029

Elaos'1 tire Total plastic
- Hiurs strain -

3.3 0.009
1.0 0.031
2.4 0.970
18.7 0.443
42.' 0.898
45.8 0.964
47.5 1.008
59.3 1.083
6•7.2 1.520
92.4 2.8A9

D.sc ;t J



I E3TAY 2P .040 in.
S 7000 psi Sheet

1800OF

Stress - psi Strain -

S3 0.0

7,I0M 0.073

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.3 0.228
3.5 0.374
0.7 0.522
1.3 0.928
1.9 1.402
2.3 1.741
2.7 2.052
3.0 2.265
12.5 Rupture
23.1% Elongation



.4j .060 in.

2TAY-4T Sheet

5'J000 Ci @ 12000 F

Stress - psi Strain - Hours Total Plastic Strain - A

0 0.0 429.2 0.033

10,000 0.036 450.9 0.045

15,000 0.054 476.6 0.044

30,000 0.054 499.6 0.050

50,000 0.189 Discontlnued

Hours Total Plastic Strain -

0.0 0.0

0.3 0.005

0.7 0.007

1.2 0.007

2.1 0.009

2.6 0.007

19.5 0.010

23.6 0.015

45.,2 0.009

67.5 0.015

93.2 0.019

116.6 0.023

140.0 0.024

164..6 0.024
188.7 0.022

213.2 0.025

238.0 0.026

261.0 0.027

287.6 0.029

308.1 0.026

334.9 0.028

355.5 0.047

380.5 0.034

403.6 0.030

167



.060 In.RE:;F.*-4I- 571 Sheet
E2TA'- 1 IV:
8,500 osi 2 1400° F

Stress, psi Strain-%

0.0
8,500 o.040

Hours Total Plastic
Strain-%

0.0 0.0
0.2 0.001
0.6 0.0003
1.4 0.003
2.0 0.004
2.6 0.003
3.4 0.003
4.1 0.003
4.9 0.001

22.4 0.010
45.3 0.016
70.9 0.01693.2 0.011

118.2 0.026

140.9 0.018
165.1 0.017
190.3 0.030
213.4 0.030
238.0 0.035
266.3 0.036
289.0 0.036
309.0 0.041
333.0 0.042
3t9.0 0 .042
385.3 0.045
405.4 0.067
429.7 0.051
453.2 0.060
4'F7.6 0.053
502.2 0.058
526.9 0.061
551.4 0.065
57 4.3 0.071
601.0 0.080
624. q o0.075
647.1 0.063



Rene 41 .080 in.E2TAY9W Sheet

15,000 psi @ 14000 F

Total P)
Stress, psi Strain-% Hours Strain

0 0.0 598.4 0.166
15,000 0.063 622.6 0.173

•.*_, ~.,.... 650.5 0.182
"a 669.2 0.185

Straln-% 694.4 0.189

0.0 0.0 717.7 0.193
0.3 0.009 744.2 0.2060.7 0.001 764.7 0.207

1.9 0.0008 Discontinued

2.7 0.001
3.6 0.002

23.0 0.013
26.8 0.017
45.3 0.023
71.0 0.036
95.4 0.035

118.2 0.046
141.2 0.049
166.7 0.055
190.7 0.063

2 13.4 0.070
234.5 0.070
261.4 0.076
286.5 0.082
309.5 0.090
334.2 0.092
358.7 0.099
381.4 0.101
404.2 0.105
430.1 U.119
454.3 0.131
478.9 0.134
502.3 0.139
626.5 0.150
550.2 0.151
575.8 0.161



Rene 41-577 .080 in.

E2TAY-15W Sheet

30,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
5,295 0.021

10,295 0.042
15,295 0.066
30,000 0.128

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.001
1.1 0.008
1.8 0.011
2.6 0.013
3.6 0.012
5.1 0.017

21.1 0.025
46.3 0.053
70.7 0.067
Discontinued



.080 in.
Rene 41-576 Sheet
E2TAY-5W
37,500 psi @ 14000 F

Stress, psi Strain-%

0 0.0
10,000 0.045
20,000 0.085
30,000 0.131
37,500 0.165

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.007
0.7 0.013
1.4 0.022
2.4 0.023
3.8 0.034
5.1 0.043

22.4 0.091
"45.1 0.156
70.9 0.216
72.2 0.228
91.7 0.278

117.4 0.360
142.3 0.437
164.9 0.520
Discontinued



F. E41-b7.4 080 in.
Sheet

-.;2TAY-3T
Z5.000 p-! @ 14000 F

Str,:s, psi Str31n-%

0 n.0
4 , 000 0.207

Total Plastic
Hc-urs Strain-%

0.0 0.0
0.3 0.020
0.7 0.032
1.8 0.057
2.5 0.068
3.0 0.074
3.8 n.091
4.5 0.097
5.1 0.103

22.1 0.277
22.7 0.3C0
24.2 0.316
28.4 0.357

46.8 0.564
69.2 0.923
93.6 1.624

I



Rene 41 080 in.

E2TAY-12W 
Sheet

4,000 psi @ 1600' F

Total Plastic

Stress, psi Strain - % Hours Strain-%

0 0.0 552. 1 0.220
4,000 0.040 577.4 0.216

600.0 0.229
Hours Total Plastic 622.1 0.228

652.3 0.231
0.0 0.0 671.1 0.244

0.3 0.006 696.3 0.247
0.6 0.007 719.8 0.242
0.5 0.010 745.8 0.252

2.5 0.010 766.4 0.253
2.3 0.011 792.3 0.248
3.5 0.015 814.4 0.259

4.5 0.016 837.5 0.258
5.2 0.018 862.3 0.252

25.5 0.043 888.3 0.266

28.5 0.046 908.7 0.265
47.5 0.066 934.7 0.276
73.0 0.080 957.5 0.285
97.3 0.092 982.2 0.290

117.8 0.100 1006.5 0.290
143.2 0.113

168.7 0.122 1011.9 0.294

189.8 0.128
214.4 0.136
236.8 0.140
263.7 0.143
288.4 0.156
311.5 0.159
335.1 0.163
360.7 0. 167
383.2 0. 170
406.0 0.169
430.8 0. 172
452.5 0.176
480.7 0.188
502.4 0.190
S28.4 0,215

173



080 in.
Rene-41 Sheet
E2TAY- 10W
250 psi @ 18000 F

Total PlasticStress, psi Strain - Hours Strain-%

0 0.0 597.0 0.241
250 0.001 622.5 0.251

Total Plastic 645.2 0.258
Hours Strain-% 669.3 0.275

697.2 0.282
0.0 0.0 715.8 0.283
0.3 0.001 740.8 0.292
0.7 0.004 764.0 0.298
1.6 0.004 790.9 0.299
2.6 0.010 811.4 0.305

21.0 0.014 837.0 0.313
26.8 0.021 860.2 0.316
44.4 0.022 883.8 0.321
73.9 0.043 908.9 0.332
92.3 0.051 932.8 0.341

118.1 0.052 953.6 0.351
142.5 0.051 980.6 0.356
165.2 0.055 1004.5 0.358
188.3 0.089 1007.4 0.361
213.5 0.092
237.6 0.097
260.3 0.105
281.5 0.104
308.5 0.110
333.3 0.129
356.4 0.130
381.0 0.139
405.6 0.160
428.2 0.158
451.1 0.166
477.1 0.180
501.0 0.187
525.7 0 . 2 13

549.1 0.214
573.3 0.235



iu

080 in.
RENE-41-595 Sheet
E2TAY-8T
400 psi @ 18000 F

Stress, psi Strain-%

0 0.0

400 -. 003

Hours Total Plastic
Strain %

0.0 0.0
3.1 O.0lO
5.4 0.015

22.8 0.055
30.2 0.072
47.6 0.106
71.4 0.143
94.7 0.177

123.3 0.198
145.5 0.214
166.4 0.241
190.8 0.267
214.9 0.291
240.1 0.311
262.b 0.333
286.2 0.347

310.2 0.373
336.1 0.388
358.7 0.39(
383.5 0.421
406.8 0.442
430.6 0.448
457.5 0.464
481.3 0.483
502.7 0.494

527.1 0.502



.080 in.
Rene 41-573 S00et
£ 2TAY- 13W
600 psi @ 18000 F

Stress, psi Strain-%

0 0.0
600 0.010

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.005
0.7 0.003
1.7 0.016
3.1 0.022

18.9 0.074
44.2 0.127
68.7 0.172
93.4 0.219

116.4 0.264
135.0 0.293
166.0 0.324
188.5 0.354
211.6 0.399
Discontinued



Rene 41 .080 in.
E3TAY-4T Sheet

1300 psi @ 18000 F

Stress, psi Strain-%

0 0.0
1,300 0.009

Total Plastic
Hours Srrai!n-%

0.0 0.0
0.3 0.013
0.6 0.025
1.5 0.044
2.3 0.055
3 0 0.075

20.2 0.328
27.0 0.431
43.4 0.608
50.8 0.723
67.5 0.971
74.7 1.062



Rene 41-570 .fj O *

E2TAY-1T Sheet
2500 psi @ 18000 F

Stress, psi Strain-%

0.0 0.0
2500 0.010

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.011
1.3 0.048
2.5 0.068
3.6 0.095

20.0 0.384
43.9 0.765
69.1 1.121
Discontinued



L-605-246 ,080 in.
E2TAX-1T Sheet
4,200 psi @ 18000 F

Stress, psi Ctrain-%

0 0.0
4,200 0.018

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.026
0.8 0.066
1.3 0.090
2.0 0.114
3.0 0.183

20.5 1.707
Discontinued



E 3 TAY 3T .080 in.
5,000 psi Sheet
1800oF

Stress - psi Strain -

0 0.0
5,000 0.037

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.3 0.082
0.9 0. 229
1.8 0.465
2.4 0.632
3.2 0.834
3.8 0.989
4.5 1.199
5.2 1.393
21.8 7.138
23.8 8.220
24.8 8.717
28.2 10.533
29.3 11.250
47.9 Rupture
34.2 Elongation

I



,'2 R F3 .'× X - .500 in.

Bar

- psi Strain -% 0" 0 1 . 0
•10.110 0.',)44

20,)31 0.090
30. 000 0.142] ~ ~ 0 05. 30or-0.

Elapsed ti-e Total plastic
- Hours strain -

0.0 0.0
1).5 0.018
1.I 0.018
2.1 0.015
18.1 0.022
26.0 0. 027
43.8 ").037
69.3 0.054
7().4 1).059
05.) 0.123
145.1 0.195

0.220
102.3 0.272215.7 '). 31 Q
230.3 0.389
262.4 0.449
287. 2 0.543
31i.9 0.657
335.6 3.795
36-.0 0.953
384.2 1.15b
406.7 1. 394
431. 1.680
456.6 2.037
481.1) 2.448
5')3.9 2.931
508.6 Rupture
4. PO/E rqat ion



I Rene 41-77 .5)0 in.
1/2BE3LEX-11 Bar

115,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
10,000 0.059
20,000 0.109
30,000 0.163

115,000 0.636

Total Plastic

Hours Strain-%

0.0 0.0
1.3 0.015
1.5 0.013
2.1 0.022
3.2 0.032
4.2 0.030

20.2 0.052
46.6 0.152
70.1 0.241
91.3 0.349

119.3 0.606
142.6 0.931
165.3 1.432
Discontinued



.500 in.
1/2BE3LEX-6 Bar
120,000 psi
12000 F

Stress - psi Strain - %

0 0.0
10,000 0.042
20,000 0.085
30,000 0.135

120,000 0.653

Elapsed time Total plastic
- hours strain - %

0.0 0.103
0.3 0.120
0.9 0.142
1.3 0.147
2.2 0.152
3.1 0.154
4.9 0.159
5.7 0.164

21.6 0.200
29.7 0.227
45.9 0.291
70.8 0.375
93.7 0.522

117.9 0.731
141.7 1.071
166.0 1.625
173.8 1.917
186.1 Rupture

2.5% Elongation



'I1/2BE3LEX-5 .500 in.
140,000 psi Bar
1200" F

I Stress - psi Strain %.

0 0.0
10,000 0.059
20,000 0.109

S30,000 0.151
140,000 3.317

Elapsed time Total plastic
- hours strain - 7

0.0 2.657
0.2 2.761
0.5 2.761
1.0 2.807
1.9 2.889
3.0 2.963

14.3 Lipture
3.0% Elongation

?184



•500 in.
Rene 41-627 Bar

- 1/2BE21EX -4
140,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
S10,000 0.050

20,000 0.096
30,000 0.142

140,000 1.389

Total Plastic
Hours Strain-%

0.0 0.759
*0.1 0.794

0.2 0.824
0.7 0.903
2.0 1.013
3.1 1.122

14.1 Rupture

las



1/2 BE3 LEX - 12

45,010 psi .500 in.'

1400oF Bar

Stress - psi Strain - %
0 0.0

10,000 0.054
20,000 0.104

30,000 0. 155
45,000 0.234

Elapsed time Total plastic
- Hours strain -

0.0 0.0

0.2 0.005
0.5 0.014

1.8 0.023
3.6 0.029

5.3 0.047

21.4 0.076
29.1 0.092

46.3 0.110

69.7 0.158
94.6 0.167

116.3 0.179
141.7 0.208
165.1 0.241

189.1 0.269
214.3 0.317
241.9 0.372
266.3 0.420
285.4 0.478
309.5 0.539
333.8 0.632
359.2 0.755
382.3 .0888
405.1 1.036
429.2 1.239
454.3 1.484
479.0 1.802
502.5 2.177
525.7 2.625
549.5 3. 227

573.1 3. 930
598.9 4.914

621.3 6. 168
645.4 8.570

669.2 11.315

676.2 13.053
684.3 Rupture
15.5% Elongation

186



•500 in.
Rene 41-629 Bar
1/2BE2LEX-6
64,000 psi @ 14000 F

Stress, psi Strain-%

0

10,000 0.051
20,000 0.098
30,000 0.158
64,000 0.347

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.017
1.0 0.050
2.0 0.065
3.0 0.082

21.1 0.356
47.1 2.084
Discontinued

*1 B'



1/2BE 3 LEY 0 .500in.
70,000 psi Bar
14001F

Stress - psi Strain - %
0 0.0

10,000 0.051
20,000 0.099
30,000 0.150
70,000 0.367

Elapspd time Total plastic
- Hours strain -%

0.0 0.0-
0.2 0.019
0.4 0.023
1.3 0.045
2.2 0.054

2.7 0.064
3.8 0.071
4.5 0.089
20.6 0.458

24.3 0.662
28.8 1.054
44.8 4.980
47.4 6.388
49.7 7.917
51.4 9.471
52.8 Rupture
12.7% Elongation

188



1/2 BE3 LEX 10
95,000 psi .500 in.
1400OF Bar

Stress - psi Strain - %
0 0.0

10,000 0.050
20,000 0.097
30,000 0.151
95,000 0.503

Elapsed time Total pla-tic
Hours strain - %

0-o 0.0
0.2 0.058
0.5 0.108
1.9 o.605
3.6 1.777
3.9 2.251
4.1 2.718
4.5 2.908
5.1 3.793
5.6 5.078
6.0 6.275
6.3 7.361
t". 7 Rupture
9.6% Elongation

189



Rene 41-625 .500 in.

1/2BE2-EX-2 
Bar

10,000 psi @ 16000 F

Stress, psi Strain-%

0 0.0
10,000 0.058

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.005
0.6 0.006
1.7 0.009
2.4 0.011
3.8 0.024
4.8 0.033

21.1 0.050
45.3 0.086
72.9 0.106

94.3 0.192
117.7 0.187
141.7 0.201
165.4 0.238
189.1 0.260
213.9 0.286
237.4 0.300
261.4 0.308
Discontinued
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Rene 41-646 .500 in.
1/2BE2LEX" Bar
10,000 psi @ AIjv ,

Stress, psi Strain-%

0 0.0
10,000 0.050

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.021
0.8 0.023
1.9 0.033

19.8 0.070
45.8 0.105
67.8 0.141
94.7 0.202

119.2 0.216
141.9 0.243
Discontinued

191



Rene 41-653 a500 in.
1/2BE2I7,X-30
11,000 psi @ 1600* F

Stress, psi Strain-%

0.0 0.0
11,000 0.076

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.001
1.6 0.025
3.9 0.045

22.2 0.084
29.2 0.091
45.6 0.123
69.3 0.151
90.0 0.183

117.9 0.220
141.7 0.242

0.270
189.3 0.291
213.1 0.341
237.4 0.356
262.5 0.379
285.4 0.411
309.5 0.430
334.5 0.449
357.8 0.458
381.7 0.462
406.4 0.493
411.6 0.503
Discontinued

19Z



Rene 41-82 .500 in.

1/2BE3LEX-16 
Bar

12,500 psi @ 16000 F

Total Plastic

Stress, psi Strain-% Hours Strain-%

0 0.0 650.0 0.916

12,500 0.065 674.8 0.950

694.3 0.970

Total Plastic 715.4 1.010

Hours Strain-% Discontinued

0.0 0.0
0.2 0.011
0.6 0.019
1.0 0.025
1.4 0.029
2.1 0.036
3.1 0.029
3.6 0.027

21.5 0.077
45.4 0.110
68.1 0.139
94.1 0.184

117.4 0.226
142.0 0.266
165.0 0.301
188.2 0.331
213.3 0.392
236.4 0.408
260.7 0.443
286.2 0.473
308.9 0.502
333.1 0.536
360.1 0.560
380.9 0.584
406.7 0.628
430.8 0.635
453.5 0.668
501.2 0.723
525.2 0.756
549.6 0.774
571.3 0.812
596.3 0.839
620.8 0.888

193



1/2 BE3 LEX 15
15.000 psi 500in.
1600OF Bar

Stross - psi Strain -
0 0.0

15,000 0.095

Elapsed timn Total plastic
- Hours strain -

0.0 0.0 911.2 2.696

0.3 0.015 936.3 2.847
1.7 0.025 958.5 2.988
4.0 0.024 984.2 3.161

5.0 0.026 1006.7 3.327

21.2 0.049 1030.8 3.522

24.5 0.061 1054.8 3.727
28.8 0.072 1079.4 3.910
45.2 0.102 1101.8 4.161

53.0 0,119 1129.2 4.451
69.4 0.149 1149.1 4.667

93.7 0.217 1174.4 5.012

118.2 0.269 1199.1 5.395
141.1 0.335 1222.9 5.813

165.6 0.377 1246.7 6.262

189.1 0.435 1267.0 6.764

213.3 0.494 1294.3 7.527

237.2 0.549 1319.6 8.581

265.8 0.616 1331.0 Rupture

290.3 0.666 9.4% Elongation

309.2 0.716
333.4 0.760
357.7 0.829
383.1 0.885
406.1 0.929
428.8 0.989
459.0 1.049
478.1 1.093
502.8 1.156
526.5 1.222
549.4 1.274
573.3 1.348
596.8 1.408
622.7 1.479
645.1 1.549

669.0 1.640
693.2 1.741
718.2 1.781
740.6 1.879
765.9 1.997
790.6 2.089
816.5 2.196
83Q.0 2.307
863.2 2.439
887.0 2.557
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1/2BE3LEXl3 .00 in.

20,000 psi Bar

16000 F

Stress - psi Strain - %

0 0.0
4,010 0.016
9,010 0.045

20,000 0.119

Elapsed time Total plastic
- hours strain -%

0.0 0.0
0.2 0.008
1.7 0.028
2.6 0.037

19.4 0.104
23.9 0.1i0
43.4 0.196
65.7 0.319
92.2 0.523

117.2 0.793
139.4 1.122
163.7 1.577
188.6 2.244
211.1 3.071
216.1 3.296
238.6 4.681
261.9 7.780
283.2 16.563
284.7 17.455
206.6 19.137
287.8 Rupture
17.7% Elongation

195



.500 in.

Rene 41-630 Bar
Code 1/2 BE2LEX-7
25,000 psi @ 1600o F

Stress, psi Strain-%

0
25,000 0.151

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.027
0.9 0.047
2.5 0.072

19.8 0.198
44.0 1.309
47.3 1.551
Discontinued

I•



Rene 41-631 .500 in.

1/2BE2LEX-8 Bar

1,000 psi @ 18000 F

Stress, psi Strain-%

0 0.0
1,000 0.008

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.005
0.6 0.014
1.4 0.009
2.3 0.011
3.3 0.013

21.7 0.032
43.7 0.068
70.0 0.095
94.8 0.112

117.7 0.138
140.7 0.166
164.7 0.185
189.6 0.211
212.7 0.240
237.5 0.254
259.7 0.272
285.7 0.292

308.7 0.320
Discontinued
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.500 in.

Rene 41-624
1/2BE2LEX- 1
3,500 psi @ 1800* F

Stress, psi Strain-%

0 0.0
10,000 0.029

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.009
0.8 0.025
1.6 0.043
2.2 0.054
3.1 0.057

20.8 0.186
45.8 0.327
71.4 0.448
93.4 0.557

116.5 0.692
140.4 0.818
164.0 0.952
187.7 1.105
Discontinued



Rene 41- 7 4  .500in.
1/2BE3LEX-8 Bar

4,000 psi @ 18000 F

Stress, psi Strain-%

0 0.0
4,000 0.040

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.013
0.7 0.015
1.7 0.017
3.5 0.032

23.5 0.114
46.9 0.207
69.3 0.293
92.0 0.353

118.4 0.464
141.2 0.556
164.4 0.614
187.4 0.700
212.2 0.793
236.5 0.861
259.7 0.947
284.2 1.094
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Rene 41-637 .500 in.Bar
1/2BE2LEX-14
4,500 psi @ 1800* F

Stress, psi Strain-%

0 0.0
4,500 0.045

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.014
0.7 0.027
1.6 0.041
2.3 0.050

19.6 0.196
43.3 0.355
69.4 0.570
91.7 0.745

115.4 0.920
119.8 0.944
140.8 1.116
Discontinued



l/2BE3LEX-19 • 500 in.

9,000 psi Bar

18000 F

Stress - psi Strain - %

0 0.0
9,000 0.072

Elapsed time Total plastic
hours strain -%

0.0 0.0
0.2 0.021
0.4 0.039
0.9 0.056
2.2 0.103
3.6 0.150
4.4 •0.176
5.7 0.218

21.7 0.752
25.1 0.945
29.2 1.178
45.6 2.710
48.4 3.097
49.3 3.271
53.5 4.116
74.2 12.536
75.2 Rupture
21.5% Elongation



1/2 BE 3 LEX 20 500 'nr
10,000 psi Bar
1800oF

Stress - psi Strain - % i )
0 0.0

10,000 0.081

Elapsed time Total plastic
- Hours strain %

0.0 0.0
0.3 0.023
0.7 0.052
1.7 0.091
2.4 0.112
3.8 0.172
4.7 0.208
21.3 1.729
26.0 2.693
29.4 3.667
41.5 Rupture
13.9% Elongation



/2 P.- 3 LEX 7 .500 in.
.2,030 psi Bar

5 t r "s s psi 7train-
0 0.(

'2,000 0.105

Ii3psed time Trtal plastic
- H'Iurs strain -

.2 n.029
1.5 0.150
2.1 0.200
2.n 0.238
2.0 0.284
2', 1 .525

Rupture
Elongation

Best Available Copy
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I x3 in.
Rene 41-66 Forgings
FE3TEX-6

20,000 psi @ 1400* F

Stress, psi Strain-%

0 0.0
5,000 0.025

10,000 0.044
15,000 0.057
20,000 0.071

Total Plastic
Hours Strain- %

0.0 0.0
0.2 0.010
0.8 0.010
1.4 0.008
2.4 0.010
3.0 -

3.8 -. 001
4.3 0.002
5.4 0.001

22.0 -

45.6 0.006
72.7 0.018
97.3 0.032

117.6 0.030
141.4 0.034
168.7 0.038
189.3 0.033
213.4 0.032
287.1 0.036
309.7 0.041
333.7 0.050
357.9 0.049
381.4 0.061
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1 x3 in.
Rene 41-63 Forgings
FE3TEX-3
42,500 psi @ 14000 F

Stress, psi Strain-%

0 0.0
10,000 0.200
20,000 0.265
15,000 0.242
42,500 0.393

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.012
1.0 0.018
1.7 0.026
3.1 0.032
5.0 0.041
6.4 0.048

22.6 0.086
30.5 0.100
46.7 0.126
54.4 0.140
70.5 0.151
98.5 0.188

119.8 0.202
142.8 0.236
166.7 0.276
190.6 0.301
215.6 0.329
238.4 0.362
262.9 0.406
287.2 0.439
311.4 0.482
335.6 0.528
359.2 0.579
382.8 0.622
409.9 0.697
434.5 0.742
454.8 0.816
478.6 0.887
506.0 0.976
526.5 1.067
Discontinued
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FF 3 TEX 2 1 x 3 in.
35.900 psi Forgings[4,900 ps
L40OOF

Stre-s - psi Strain - % 860.6 0.478
0 0.0 884.8 0.4°9

10,000 0.046 908.7 0.514

15,000 0.078 932.9 0.541
20,000 0.102 958.0 0.560
35,000 0.180 980.2 0.573

1005.9 0.601

Elapsed time Total plastic 1028.4 0.628
- Hours strain - % 1052.4 0.648

'.0 0.0 1076.5 0.677
D.2 0.010 1100.9 0.689
1.5 0.012 1123.5 0.724
1.5 0.020 1150.9 0,749
2.5 0.023 1170.8 0. 761
18.5 0.048 1196.1 0.793
26.8 0.061 1220.7 0.822
42.8 0.058 1244.7 0.846
50.4 0.069 1268.4 0.881
66.7 0.069 1288.8 0.895
74.7 0.091 1316.0 0.929
91.0 0.083 1341.2 0.971
115.0 0.099 1365.9 1.002
139.9 0.112 1388.6 1.037
,62.8 0.115 1413.1 1.064
187-.0 0.121 1436.6 1.103
210.9 0. 139 1463.3 1.138
)35.I 0.146 1486.6 1.177
,58.7 0.157 1507.2 1.205
287.4 0.167 Discontinued
311.9 0.175
330.8 0.186
354.9 0.188
379.2 0.204
404.4 0.219
427.3 0.223
450.5 0.231
474.6 0.254
499.4 0.255
524.3 0.282
547.9 0.295
571.0 0.302
595.0 0.310
618.5 0.319
644.3 0.342
666.R 0.362
690.7 0.370
"71Z.9 0.375
739.9 0.388
762.3 0.410
787.6 0.426
812.3 0.447
838.1 0.464
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I x 3 in.
Rene 41-677 Forgings
FE2TEX- 12
50,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
10,000 0.040
20,000 0.088
30,000 0.141
50,000 0.262

Total Plastic
HoLrs Strain-%

0..0 0.0
0.2 0.012
1.0 0.020
1.7 0.040
2.7 0.041

20.0 0.113
44.0 0.196
66.8 0.297
91.8 0.425

117.2 0.600
139.6 0.796
164.5 1.065
Discontinued
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FE 3 LEX 1 ]Forging
63,00 psi F
1400oF

Stress - psi Strain - 4 I
0 0.0

10,000 0.047
20,000 0.101
30,000 0.160
63,000 0.354

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.2 0.045
0.4 0.069
1.5 0.115
2.5 0.144
3.1 0.166
4.3 0.196
4.9 0.213
21.2 0.727
25.5 . 0.938
45.2 2.227
58.9 Rupture
20.1% Elongation
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FE,3 EX 2 1 x 3 in.FE, 3 LEX 2 Forgings
k 90,000 psi

1400oF

Stress - psi Strain
0 0.0

10,000 0.052
20,000 0.100
30,000 0.153
80,000 0.430

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.2 0.070
0.4 0.101
0.8 0.145
2.0 0.246
2.8 0.302
3.2 0.330
3.8 0.372
4.5 0.434
5.2 0.500
19.0 Rupture
18.0% Elongation



Rene 41-667 1 x 3 in.
FE2TEX-2 Forging.
65,000 psi @ 1400" F

Stress, psi Strain-%

0 0.0
10,000 0.053
20,000 0.108
30,000 0.155
65,000 0.340

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.014
0.9 0.020
1.7 0.040
2.6 0.042
3.3 0.051

21.3 0.210
46.8 0.642
71.3 1.782 (
Discontinued
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1x3 in.
FE3LEX-3 Forging
15,000 psi
16000 F

Stress - psi Strain -

0 0.0
15,000 0.084

Elapsed ti.m Total plastLc
- hours strain - 7.

0.0 0.0
0.2 0.034
0.5 0.057
0.9 0.089
2.0 0.141
2.8 0.177
3.3 0.209
4.3 0.255
5.3 0.291

16.7 1.092
21.7 1.369
24.5 1.529
40.7 2.406
48.3 2.872
64.7 4.330
67.4 4.576
72.5 5.099
89.7 7.191
93.2 7.702
96.5 8.149

113.1 11.149
138.0 18.462
161.0 Rupture
53.5% Elongation



Rene 41-664 rx 3 in.

FE2LEX-'1 F"ng
500 psi0 18000 F

Stress, psi Strain-%

0 0.0
500 0.002

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.004
0.7 0.012
1.1 0.009
1.5 0.005

2.8 0.008
19.2 0.026
45.8 0.052
70.3 0.062
93.4 0.068

116.1 0.080
140.2 0.090
165.3 0.098
172.1 0.101
Discontinued



Rene 41-654 1 x 3 in.

FE2LEX-1 Forgings

1000 psi @ 18000 F

Stress, psi Strain-%

0 0.0

1000 0.011

Total Plastic

Hours Strain-%

0.0 0.0
0.9 0.024
2.1 0.036
2.6 0.048
3.6 0.053
4.5 0.064

20.9 0.180
46.2 0.329
69.8 0.500
92.8 0.698

118.5 0.949
140.8 1.193
Discontinued
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I x 3 in.
Rene 41 Forgings
FE3LEX-5 orn
3,000 psi @ 18000 F

Stress, psi Strain - %

0 0.0
3,000 O.050

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.061
0.6 0.117
1.0 0.168
1.6 0.243
2.4 0.336
3.2 0.434
3.8 0.504
5.0 0.683
5.4 0.744

23.2 Discontinued
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I x 3 in.

E3LEX-6 Forgings

,500 psi
8000 F

tress - psi Strain - %

0 0.0
69500 0.069

lapsed time Total plastic
- hours strain - %

0.0 0.0
0.2 0.023
0.4 0.046
0.7 0.069
1.8 0.143
2.6 0.194
4.3 0.313
5.5 0.382

21.4 1.052
47.3 4.180
70.9 5.550
76.2 6.558
95.3 11.624

117.0 Rupture
31.4% Elongation
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FE3TEX-5 1 x 3 in.

12,500 psi Forgings
18000 F

Stress - psi Strain - 7.

0 0.0
12,500 0.116

Elapsed time Total plastic
- hours strain -

0.0 0.0
0.3 0.111
0.5 0.226
0.8 0.341
1.1 0.461
1.4 0.598
1.9 0.830
2.4 1.056
2.9 1.330
3.3 1.566

11.2 Rupture
28.3% Elongation
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1.3 Rene' 41 Stress Rupture Data
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Stress Rupture Properties of Reru'Ll AMS 55L5
0005 Inch Shoet - Hat A

Test Gkain Specimen Stres Life- Percent
T,_ __ied__ Ni)_ Sours ... oo_ Remarks

1.200 T 33.1"1 100 1.3
T 23 10 8.0 0.8
T 1i4 80 5,0 O.65
T 33.51 s0 6.9

1200 T 32 75 12,8 Pulled out of holder

14M0 T 15 60.0 147 14.9
T 214 50 0066 1*3
T 51 45 76.6 2.6
T33 140 0.1 0.83

T 33-13 140 68.6
1400 T 46 38 95.1 1C.7

1600 T 16 35 1.0 1.1
T 314 25 3e3 2.14
T 42 18 12.1 3.2
T 141 114 76,3 153
T 52 10 250,1 7.2

1600 T 33-12 1000 73.5

1800 T 1.4 5 0.7 19.5
T 21 10 2.3 1"6
T 143 7 10.1 22.14
T 53 5.9 17.2 22.6

1800 T 36 5 90.0 10.8
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Stress Rupture Propertier of Rene'41 AYS 5545
0.020 Inch Sheet - Heat A

Teest Grain Speciren Stress Life- Percer•t
ToeOFDr Ident, ki Hours Elonjg. Remw ke

1200 T 9 170.0 1.0 6.0
T 27 150.0 4.5 3.4 Rupture in Gage Mark
T13T 1. 1,5.0 18*5 0.7

120.0 T 21 V,0 44.5 1.1

I-0 T 7 1101.0 1.246
T 5, 4.o 54,
T 20 32,0 8.9 3,8
T 16 56,0 21.0 306
T 13-6 55.0 18.8 2.,r
T 3 57.0 46.2 3.14
T 233-7 50.0 69.2
T 23 35.o 499.0 7.5

11400 T I.9 26.5 255*7 - Discontinued

1600 T 2 10.0 O.7 9,5
T 8 38.0 2.9 12,6
T 22 30,0 8.2 13.1
T 15 24,5 27.1 13,6
T 26 20.0 31.2 1,0O

1600 T 30 10.0 798.6 15,

100 T 4 15.o I.1 24.7
T 14 12.0 4.7 7.6
T 10 9.0 9.1 1310
T 17 5.o 40,9 25.2
T 93-2 5.0 5o.8 2L.3
T 25 4.6 135.2 22.o
T 33-J4 4.5 36.2 11.7
T 19 4.o 1190.5 -

1800 T 23-5 0. 1220,0 Discontinued
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Stross Rupture Properties of Renu'l. Amg 5545
0.040 Inch Sheet - Heat A

Test Grain Specimen Stress Life- Percent
TOOT Ms Ident (kul)- Hours glorg Remarks

.1200 T ýi 1 18010 0.3 22*3
T sk 160,0 2,5 5,9

T . 1142.5 18.9 4`9
T 17K 129.0 23.94 2.5
T l331X 70.0 67003 -
T IN 177.0 0.033 17.0
T UK 168,0 0,95 167
T i. 159.0 3.1A 5.5
T UIL 150.0 6,6 6,5
T 2L 92.0 778.8 5.0o
T 93-n 1140.0 4s6 4*5
T 2n1. 125*0 36,6 1.7 Rvptvred in Gage Mark
T 5H 187o5 B.O.L. 16,6
T 15M 172,5 0.1 17.7
T 3K 1l.0 27s6 2o5
T 12M 12090 126.194 3.7
T 3-K3 105.0o 331.3 2.4
T 1om 150.o 0.3 16.7
T 16N1 147.5 8.. 2.4
T 211 129.0 61,5 1.4
T 71 115,0 195,l4 6.0
T lop 172.5 B.0.L. 17.4
T 2P 157.5 3.,4 8.7
T 19P 100.0 59141  6.2
T 18P 170.0 1.3 11.1
T 5R 1o300 92.1 2.9
T l2aR 1020 512.1 6.9

1200 T 21R 172.0 0.3 18.3



Stres Ruptre Properties of Renm',1 AIS 5545
.04O Inch Shot - Net A

Test Grain Specimen Stress Life- Percent
Tom.*? Mrs -Ident (kLw) Bowrs nomm5 Beowks

0oo T 121 80.0 13.i 10.3
T 51 75o0 2ho2 947
T m 65.0 47.5 12.3
T 3-31 o.O 500.8 DUtcont'de
T 20 1.0.0 542.1 19.2
T 16L 135.0 0.1 7.2
T L 10.o0 .10 7.8
T 2M 90.0 5.3 9*9
T 7L 70.0 21.0 7.8
T 2321, 57.5 76.6 Discont'd,
T 10K 1EO.O 0.05 10.2
T 130.0 0.3 8.2
T 12 100.0 3.1 7.2
T 20M 56.0 70.0 7.3
T 91 85.0 6.8 8.8
T 1 61.0 74.0 6.8
T 2N 36.0 393.2 14.2
T IP 1o5.o 1.5 6.3
T 21P 92.0 3o4 12.0
T UP 78.0 15.5 12.2
T 7P 58.0 85.2 13.6
T kP 134.o 0.1 8.6
T 17P 127.0 0.6 801
T 20R 68.0 38.2 11.6
T E 59.0 66.1 18.2
T 2R 30.0 1206.14 9.1
L 11 "0.0 ill 7.5
L X 77.0 3l.42 11.2
L 4K 66.0 24,o 8.7
L 21 56.0 68.0 10.9
L 2L 80.0 1.,3 25.0
L IL 64.o 41,5 19.6
L 6L 53.o 138.2 9.2
L 6L 122.0 0.4 7.6
L A 37.5 48U.2 18.3
L A 100.0 2.0 2.6
L IN 72.0 19.8 9.2
L 2M 66.0 43,4 "5

11.0 L 4m 56.0 87.0 8.2



I

Stress Rupture Properties of Rons'141 AM 5545
0N0i0 inch skht - Heat A

Teot Orain Specimn Stress Life- Percent
Lmc r -ides. (kal) flours Zlosss Remarks

11.00 L 3S 98.90 093 12.5
Lino 95,0 7.5 9.5

S71• O5o 1U 9 9.1
L 21 7490 19.5 12.,
L 4N 60oO 81,4 8W7
L 2P 100.0 2*6 1.5 Broke in Gauge Mark
L .1 82.0 8.8 13.0
L 3P 54 103.0 11.7
1. P 115.0 0.6 9.1
. 21 91.0 2,3 16o6

L 2R 65,o 3o.4 16.1
L 14 5o.0 190.0 15o9

m L A 102.5 2.1 90
1600 T 99 147.5 1.8 19.9

T X 35.0 6e7 21.7
T 13 17.5 121.3 17.0

T19IX 173.4 12o5
T A 55.o o08 3294

Tlo Lh)o 4.8 9s5
T 12oO 73.1 7.3
T 11. 5 9305 18..
T 1m 65.0 0.2 10.5
T 7m 52.5 0.8 16.6
T 13 il.o0 192.5 1"a6
T IN 3090 19.7 10.6

S3=3X 2.0 3595 16.14
T 1UN 18o0 124.4 117
T 8n 60.0 0.1 19.5
T 233145,,0 2*2 17.8
T N 3A.0 7o8 16o1
T 19N 21.0 60.A. 12.3
T 23-21 20.0 147.5 "1.2
T 12P 75.o 0.1 214.0
T 20 32.0 11 16.8
T Si 24.o 26.0 12.2
T 23-3P 10.0 9147.0 17.0

6P 23.0 15o0
T UK .425 2o7 10.8
T 1 10.0 1.8 13.5

160T 12A 35,0 6*8 133.



Stress Rupture Properties of Rb's141 AMS 5545
,.O0O4 Inch Sheet - Heat A

Test Oraia Specimn Stress Life- Percent
'ep~ Dir Identa. (ski) Hours hang. Remarke

1800 T 6K 15.0 1.5 2104
T 16K 8.0 22.9 21.2
T 111 2.0 1818e5 Di.acot'd.
T 5L 8.7 6,,6 214.8
T lO 6.5 28.0 22.5
T 6L 3*5 210.3 23*2
T 17L 5.0 85.1 20.4
T 14L 4.8 36o7 38,2
T 61M 16.0 0.8 28,7
T 8K 10.0 5.9 26e8
T 1la 5.0 90.4 33.h
T 33-2M 2e68 1197&5 Discont'de
T 6N 25.0 02 36.2
T 14N 12.0 2.9 31.0
T 3N 8.0 12.0 28.2
T 6P 20.0 0o1 23*8
T 9P 11.0 5.O 21.8
T 23-2P 7.O 12.5 23.1
T 16P 6.2 29.7 25.0
T w•0 1O 86.6 27*3
T 4R 28,0 O0.5 3996
T 15R 19o55 9o0 19.6
T 1.R 18.0 0o5 22.0
T 6R 4.75 64.0 27,8
T 23-3R U.14 92a4 Discont'd.
T 13-2R 0,8 285,6
T 16R 214.0 0.1 381,4
L 81 25,0 0.1 35.6
L 6K 20.0 0.3 21.2
L 5K 12,0 1.9 19.14
L 71 5.4 68,6 28,2
L 5L 16.o 1.5 36.0
L 8L 12.0 2.7 25.o
L 7L 4.o 152.7 3&.o
L 8m 19.0 0.3 19.6
L 7M 10.0 7.1 28*7
L 6M 4.8 62.0 34.A
L 5N 9.0 7.9 2*,2
L 6N 64 140,2 23.8
L 8N 4.6 68.4 3809
L 8P 23.0 0.1 34*5
L 6P 17.5 0.7 344
L 7P 8.5 11.9 18.5
L SP 11.0 3.6 37.2
L 8R 8.0 8.8 25.4
L 5R 6,0 26,2 36.4
L 7R 4.9 77.5 22.9

1800 L 6R 3.0 451.2 2994



Strw-i•aupture Properties of Brm'b11 £16 5515
0.080 Izch Sbsvt-Reat A

Test Orain Specimn Stress Life, Percent

120D T 9T 170.0 o.6 129,
T h. 50.0 499.6 DiLcont'd,
T' 6w ]35.0 30.5 1.5

1200 T w 2125.0 50.2 3.3

1100 T IV 100.0 1,7 9.6
T 2T 80.0 27.3 9.6
T' Iii 72 18.6 16.3
T 2W 90 2.5 10.1
T IW 56.0 97.2 17.8

1400 T 9w 15.0 780.0 Discont'd,
1400 L IT 82.0 699 7.3

L 3T 0o 123,.1 7.1
L 5w 137.0 0.1 12.3
L 4Ow 110,0 1.2 .5

2400 L 6W 90.0 h.A 18.3

2600 T 9 50.0 1.3 19.6
T 1n 1o.O 10.9 16.1
T 15T 23,0 52.2 18.7
T 3W 80l0 0.1 I6.8
T 22W 4..o 1011.9 Diacot'd.

360 T BW 3.9.0 80.5 1h.2

low T 6T IL.o 1.1 3•4..
T er 10.0 7.1 29.6
T 13-3 5.0 47e9 3
2 13 b.6 63.0 30.0
T X3-la? 1.3 74a.7
T 7w 8,1 13.1 2h.6
T IN 4.6 63.0 30.0

180 T Mf 2.5 1007.4 Discont'd.
1a0 L 5T 15.o 1• 5 33• 6

L ,T 10.0 4.5 34..4
L a' 6.0 363. 1*1.0
L 2w 30.0 0.1 38.7
L 3w 8,2 41,2 10,60

1800 L 1W 3.1 98.6 5992



Stress-Fopture Properties of Ibn.' 419, AS 5713
0,500 Inch Dia. Bar - Heat E

Oraln Specien Stress Life- Per Centý Dire Ident. (We)_ Hours slo.- Remarks

L 12 175.0 0.3 21.1A
11 11W2.5 13.5 4.2

13-5 U06.0 1.3 3.0
9 130.0 33.6 2.9

E3-6 120.0 186,1 2.5
10 U5.0 286.1 4.6

13-7 105.0 508.6 14.8
17 110.0 1.4 6.1
18 95.0 6.3 10.4

13-10 95.0 6.7 9.6
13 88.0 8.2 8.3
16 75.0 40.1 13.0

13-9 70.0 52.8 12.7
15 63.0 65.5 11.6

13-12 145.0 684.3 15,5
21 65.0 0.3 2-.3
20 145.0 4.6 15.5
19 37.5 7.1 21.9
214 30.0 28.8 25.2
22 22.5 125.8 26.3

•3-13 20.0 287.8 17.7
Z3-15 15.0 1331.0 9.4
E3-3 27.0 0.2 -

29 17.0 3,2 26.7
27 13.5 4.9 30.5

13-17 12.0 31.-7 16.9
28 10.0 21.7 27.0

13-20 10.0 41.5 13.9
13-19 9.0 75.2 21.5

25 8.0 81.5 25.6
L 26 6.0 336.9 20.0



Stress-Rupture Properties of Rene' 4l, AMS 5713
1.00 Inch Dia. Bar - Heat E

Test Grain Speciuen Stress Lfe.- Per Cent
S]Dir. Ident. (k•) Hours nong. Remarks

14o0 L 2 n15.0 1.0 5.0 .
1 302.5 3.5 19.5
14 Y2.0 10.2 19.8
3 73.o 38.9 3 .6
6 64.0 67.6 15.A

1100 L 5 132.0 O.4 6.3

1800 L 9 13.0 3.9 51.5
10 12.3 4.5 55.A
7 9.5 11.9 55.5

12 8.4 18.5 72.0
8 6.0 52.3 84.2

1800 L f.1 25.0 0.3 50.0



Stress-Ruptur* Properties of Rena' lal, AMS 5713
1 x 3 Inch Forging - Heat A

Oraim Specimen Stress Life- Per Cent
r Dir. Ident. NCO Hours El *. -Remarks

T 3 130.0 0.2 9.8
T 1 109.0 2,2 8.9

1T 4 300.0 3.9 21.8
70.0 70.1 15.6

1, .6 56.0 282.6 18.0
T E3- 2 35.0 1507.2 Uscentinued

L 2 100.0 3.5 13.8
L E3-2 80.0 19.0 18,0
L E3-1 63.0 58.9 20.1
L 3 45.0 630.3 22.6

T E3-4 30.0 512.0 15.8

L E3-3 15.0 161.0 53.5

T' 8 25.0 0.5 19.i&
T 10 17.0 1.1 46.o
T E3-5 12.5 U.2 28.3
T 9 10.0 15.2 33.6
T 7 7.4 38.5 30.0
T 3l 5.0 219.0 49.4
T E3-6 3.0 23.2 -

L 10 17.25 1u6 J4.8
L 8 8.0 39.14 70.0
L E3-6 6.5 117.0 31.4
L 12 5.0 182.1 66.4



1.4 Renel 41 Fatigue Data
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Fatgum P aropses of Remt'1 AM 5545 - 0.01o Iz h shoet
At Room Teaierature - Stress Ratio A a 0,25

Transmrse Direct ion - 1800 CPK

Smut Pmdzi Nmer of
Numer Stress (Doi) Cy sMaw ke

A 18kl,1O 187,000 Failed in G av& Section
laK 268,9000 a a a

R 174v165 268,000 t 8 9 a
M0410 228,000 a a a a

K •1,1.0 W1;,000 v a 8 a
P 184,4lo 979000 a a a 9
P 163,920 365,000 4 * a a
P 29,800 129,000 a a a a

P 199,800 1,i•;5,o * u u
x 3i&3,t30 1,071,000 U U U U

202,851 1Wo1000 6

N 202,851 113,000 0 ' ' 1
S202s,851 100,O00 = 3 U U

N 128,063 10,000,000 so Failure
S202s,851 1(0,000 a a

N 2(2,851 87,000 w a
x 2h3,930 1O,08O1,O00 v
N 3t430 10,000 000
N ii2s,65 258a"000 Failed in Qaue Section
L 174,165 321,000 6 *
L 1742165 155,000 U U U =
L 17",,165 187,000 3 U 1 U
L 163,920 354,000 " U U
L 13,1430 1,320,000 3 = 3 3
K 153,675 10278,000
K 153t675 6,009,000 m U U U
K 138,308 596,000 t U U U
K 138306 967,000 t U t U
K 133,l8 509,000 0 U U "

Z9



Fatigum Properties o. Re•m'141 AMS 5545 - O°O4O Inch shet
At 60007 - ftress Ratio A a 0•25
Tramverve Direction - 1800 CPRI

Tbat Mldma Nhduer of
!ymbe ftres (Doi.) nmeL Remarks

Aug 9hp000 10890W) No Failure

l 00.,O00 1,000,000 D O
x 2410000 12,112•000 * *
I UI3 000 1,000,000 5 U

NI 111000 1,000000 U

At 1000• -Stress Ratio A e0.2
Tfnswr• Direction - 1800 CIFI

Beat MCCLUm NIibr of
Lr Sres (mi) ,.TesZ Remarks

Awl0240a 10824~0000 No Faitwe
S40,000 2,t22,000)

l 2OC)O00 10 •Ot00 • tt
L NhO#=o 19MO9Oo
L 3IO,-000 19,3,000 090
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Fatigue Properties of Renmels4 - Am 55hb-o.o 4o izh sheet
At 10oOo - Stress Ratio A a 0,25
Transverse Direction - 3600 CPd

Heat Maxinm, Number of
Sumtr •ress (Pei) cycles Rmrks

A"P 114p0,oo 33,0000 Failed in 3 a:S Section
N 14,OO00 10#0000000 No Failure
N 3JO,4poo 10,000,000
K 11�04000 10,000,000
S.14 Oo000 10,0000000 No Failure

At 120o - Stres Ratio A - 0.25
Transverse Direction - 1800 CPI

bat maxima Number of
Nuber Stress (pai) - Cycles Remaru

A-K 138,000 1,85OOOO No Failure
I 138,000 1.,6h4ooo
K 138, 000 1 000
L 138:000 1,110,000
L 138,000 l,021,000 No Failure
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FAIVIg Pioe",tIes of RnsfIa AG 5515 - O.01O Inch slast
At 2200w - Stress Ratio A a 0.25
?rin~sims Direction - 3600 CPR

8at Nu~sr of
inter ftress (psi) .YCZ10s Remarks

Ag1381,000 1,0111,00 No Failure
K 1389000 l*1,cra0o
K 3180000 1,263,000
N138^000 4U1,9,00

. 18,000 1,010,000 so Failure

At 34WOOF - Stress Ratio A *0.25
frazusas Direct ion . 1800 cpW

bat Nla Nimbr at
Ish Sres.. (pdi) CYCles

AwL 123,000 258,000D Failed in Gaugp Section
1 223,000 M21000
K 323,000O 4%1,9000
N 1236,000O
A 95A 783,9000
A 954 1c0,000
N 95AWO 1.21,9o00 Failed in Gauge Section
I 87,160 2,0%3000 No Failure
3. 87,0 1,07,000 No Failure
L. 8 7,1j66 0 19000090 so Failure



Fatigue Propertine of Rem'tl AS 5545 - O.CO Inch Shoot
At 11aOO. - ftrese Ratio A a 0.25
Transverse Direction - 3600 CLM

fat, YNAximm Nuber of
NW*r Stress (psi) cycles Romarks

Avg 1239000 281,000 Failed in Gauge Section
K 1239000 193,000
K 123,000 230,000

.123,000 349,000
K 111,300 210,000
L 103,000 b85,0o0
x 941,I00 2,050,000
N 94,hO0 1,872,000 Failed in Gauge Section
L 9h,440 1,181,000 No Failure
L 94,400 3,203,000 F.iled in Gauge Section

At 18000 - Stress Ratio A a 0.25
Transverse Direction - 1800 CFI

Rest Maiumb Number of
Number stress (poi) Cycles ismaks

A-* 29,000 56,000 Failed in Gauge :ection
K 29,000 106,000
L 29,000 71,000
N 29,000 ?T,000
1 29,000 93,000 Failed in Gaupe Section
K 20,000 1,528,000 So Failure
N 20,000 1,000,000
1 20,000 1,000,000
P 20,000 1,000,000
P 20,000 1,000,000 No Failure



Fatigm e Pow ise of Ranw,4l AM 55145 0.04.0 Inch Sheet
At Room Topaeinure - Stres Ratio A 0.67

Tranmwr•e Direction- 1800 CPM

Bud Namm Number of
Stroess (vaid Cycles Remark

I 263,920 54,000 1
63,92h0 UkO00 Fale in Gag Seci

31,000 8 0 0 m

p 18, 229000 ' 3 3 3

P 6,906Io ' U u eP 13,0 173,90000 * *

p 2639920 55,000 3 3 3
p 2430M 173sCX• • • •

N 263o920 I5hsocv 3 3N 1123s30 117,000 0 ' *

1120695 376,000 s a a u
.N 95,000 9949,000 Failed in Gauge Section
N 61,1.70 10,257#000 No failure
x 61,70 10,010,000 No failu
N 92s,200 10,000900 So failure
I n12,695 532,0o00 Fai..,d in Gauge section
S92200 10,000,000 No failure

N 1123,695 705,000 Failed in Gauge Section
N 200,800 25 a m tm
I. 20080 1 3
L 200800W 23 a a a 8
L 154,650 11h% a '

L 1940,650 34a
z, li,65 6 • a g 6
K19k650 Uh Failed in Gage Section



Fatigue Properties of Rsm'Iil AMS 5S5 - 0.(00 Inch Sost
At hOOb - Stress Ratio A a 0.67
Trmnsverse Direction - 1800 CFI

bat MWaimnm Nlmllr of
Noer stress (pei) _Cycls Remarks

A- 1420500 66,000 Failed in Gauge Section
N12s,50 93,000 Failed in Gauge Section
142 .500 51,000 Failed in Gauge Section

N 1h2,500 20,po00 Oerloacmd
N 1h29#5W 16,000 Failed in Gauge Section
N 110,000 121,000 a * 0 9

N110,000 19781,000 a a 4 a
3110,000 8 0,ooo w a a a

U110,9000 Wo0,00 0 6 4 a
ni 00ooo 8779000 a a a a
)225,000 98,000 "

L 125,000 102o00 • a a a
N 125,000 59,000 " a a
L n.7,500 722000 * * *
L 117,500 97,000 a " U "
K 95,000 1,6929000 Failed in Gauge Section
L 90,000 7,9629000 No f .ailure
1900000 lo,ooonooo a a

L 90,000 10,000,000 a *
L 909000 10,0002000 No failure



Fati'* Froeale of Rezm'k1 AM 5545 - 0.01.0 Inch Sheet
At 6000? - Stress Ratio A a 0.6?
Trmoveas Direction - 1I00 Cn(

ibst Nmzi Vw~r of
Nudo Sre(21 cce Regark.9

Ama 1,000 59,00M Failed in Osage Section
p A4.1000 20#000 a a
p, 111,0 .6,0000 a a

I 10022,000 a 2
N1250000 23,6000 a U

1 325,000 2339000 a a*

N 296,000 395o a 3
.L 125,00026,oo
N 125,000 69,ooo3 U

N 110,000 3L281,000 Failed in Gauge Section
I 2110,00 1,0000,000 go failure
K 110,000O 1,000,000 a a
L 110,000 1,000,000 a 0

K 20,000 123000000 No failure



Fatigcu Properties of Rem'ld Am6 55h5 090h Iwh shoot
At 80007 - Streas Ratio A a 0.67
Transvrse Di~rection . 1800 CR1q

Beat Maxiatin Numbr of
Numer Stress (psi) Cycles -Reumarks

iIMo,0900 214,000 Failed in Gauge Section
K 1A02000 55,000
K 11.W9000 31#000 I U

K 20~,000 198,000 u m a
K 1J~O.ooo 36,000'3
K 125,000o 63J4.0w a a
L 325,00 513,000
N 325,000 94,000 *
L 130,000 3314,00 * a
N 130,9000 31j1,000 U
L 135,000 30,000 *
L 1%5,000 389000 a a
L 135,000 181,000 a *
x 135,000I000 4oooo
N 135,000o IaS,,00 aL
x 105,000 197009000 Faied in Gauge Section
N 95,000 14,6714,000o No failure
L 95,000o 10, 00000

195,000 10s,000,0000
N95,000o 10,000,000 No failure



Tatugm Pnmtes at him vias an m5 ook 040 suhu8 t
At 2000V -S roo tio A a 067
beVuwu p.twtion - am0 CPU

haS lb0,000 PamO Felbe 1 i rn .am otimi

P ~2bo,000 15000 3 *
p 2;1 3000 U

K liNO,000 600g.o

K 10,000Wo

2. 30,00O 1,7339000 so Foll"n
p 235110 359WO Failbd In Gaup. SOtion

x 3*0,00 1,000,000 3
2 32?0,00 19 ' S
N 220,oD 1,000,00 3

N 320,0001,000,4000 S
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1Ptlm Properties of Rsm'141 MIS 555 - o.1O inch s8et
At 2200O - Stress Ratio A a 0.67

frawi rse Direction - 18() CM

Best NfiniNueina
Itudw Stress (Doi) YI -Roa

S136,000 2,000 Failed In O up Section
I 3139000 1,000
. "38,o000 L7,000

p X18,000 125000
N 3182000 109000
N 1225v00 2hp, 00 Failed In Gauge Section
P 125,000 2,038,000 No Failuwe

2po,00 2,000
L 1e=000 No FailL 35,000 ;00 o lm
N Lo000 21,00oo Fal.d In Gaup Section
L 1V,000 62,000 FatIed in Gave, SectionS232000 11,000 FaLled In Gauge SectionP 2200002,609,000 so Failue

S320,OOO 1552,000 Faled In Gauge Section
I20,000 29395,000 go Failrwe

P110,000 11,000 Frailed In Gauvg Section
L110,000 tk25,000 No Falile
L 110,000 10,000,000 Failed In Gauge Section
N 110,000 10,000000 Failed in Gaue Bection
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FAtlg Properties of Rom,$41 AN 5S5U - o040 Inh Shoet
At 10V - trse Ratio A a 0.67
Trzewivee Srectiona 1800 CR1

ba wkMO Nv r of BemarkWomer Strm fixd.) cYC

1 239000 585,000 Failed in Oaug Section
139000 58;0oo

1 1239000 17,OOO
R U0,ow 49 000
S2.10,000 o16000
1 120,000 7000

P 100,000 1,000 Failed in Gauge Section
N 30O000 290259000 no Failure

959000 _TOOO Failed in Gauge Section
K85,000 7"59000 Failed in Gag•e Section

,oo0 1,657,ooo Xo Failure
L 75,000 1,O0,000
L 75000 1,000,O00
N 75000 19000,000 So Failme
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Tatipw Properties of Roeml 141 Am 55 - 0.0i0 rh shoo
AS 60CF Stress RatioA a 0*67
a fewe Direction - 1800 CIPU

That maximul Nwbr of
numer Otres (Pei) cycles Remruv

Au( 8,00 6,000 Failed in 0 u eto
68,000 59,000o
88,0D0 10:000

x 68,000 21,0000
N ~80900 390
K80,000 60, coo

6 0,9000 240000o
S8009000 36,000

M a02000 31,000
N 65,ooo 309000
N 60,-000 280,000
L 6'0,000 .128,000
N 50,000 372,9000
L 50,000 310, 000
N h000o00 576,000 Failed in Gauge Section
L 209000 10,0000,000 So Failure
x 20,00 I4,9539000
x 20,000 10,000,000
L 20,000 10,000,000
N 20,000 10,000,000 No F ailure
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Fahuge Pnvqietihe at Nrn'ia m 5545 - o.Colo Inch Sheet
At 180O - Stres u atio A a 0.67
'ruvwus Di.r.ection - 1800 CPlR

am* N ý Ilmber of

Aa 29,000 11,000 FaIod In Ov,, e Section
i 29,000 260000
I 29,0Do 50o,00D
N 29,000 58,000
N 25,000 32,000

ft25 000 212,000D
L. 25:000 629000
L 25vooo 92,0000
N 25,oo 72*00

L 280000'71000
L 17,O00 252000
it 33000 58;000
i 109(m 2,*33,o00 Fsaied in Oage Section
N 10,000 1,OO00 11 Faili-m
N 10,000 1,,000,oo No Fail,."
p 200000241000,00 no Failure
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?atigm Propertioa of kuu')al AMU ~555 - 0.ti&o IzMh Shost
AS Room Toweratcv-tzess Ratio A 0 0.98
Trauyrs. Jmiction - im0 CR1

BOA Xmaxms Nuier at
Nub r frss. (adi) Remarks

8n 0,000 10# OD#000 116 Failure
L 80,0000 10,000,00 so Failuwe
N 60,-000 10,0000,000 No Faillie
1 90,000 1,001,00 Failed In Gaeq Section
p 90,0000 600000
R 900000 499720000
L 100,000 W019003
N 100,000 7219000

N 2000000 96,0D0
p 100,000 620000
R 120090D 495,,00
11 120,000 111.,OO
x 120,000 250,000
N 1MOOD00 300,9000
p 120;fr0 30ktQ00
2 12%000o 118,000
L 3109000 69,000
x1 11.D00 3,000
x 11#0,000990
p 2~OO?90
ft 2110,000 55,000 Failed in Gaupe ftation
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Fat11gm ?ropertieebl of Ram'kl AIS 5545 - 0.01. Imh Simet
At 00F- 8treme Ratio A a 0.96

fryvww Dinctio. - 1500 Cd

batxl WiiIud of

Af90,000 1,030,000 Fal~ed in Gaup, Section
r 90,00*3 "69,00
R 908000 620,000
K 90,000 123,000 aile1 in Gages section
N 90,000O So Test Speciman went into Compression
I 9N0p 000 l00ailed in Gavge Section
L 1220,0000900

1 2120000 162,000
A 22N00 ~ %V000

P 220,00005,o

N =2S7000 10,.000

lp 255,0W 209000

I lkh,00 i.A0000 Faile In GwcW Section



Fatigem Properties of Rs-'I1 AM 55145 - 0*4O Iznh Sheet
At 1000F - Stress Ratio A w 0,98
Trawworse Direction - 1800 Cfl

fhst Xwdx. iuer of
Numbr tres (pal) Ryclof
AL150,00 ooo 000

150,000 25,000
1 150,O00 259000

L 120,0000 152,000
M 320,0000 238,900oI 1~~20,000 ,0P 120,000 1,000

S22O0000 19•000
K 120,000 31&,oo0
L 20,000 f Broke in Loading
R l.0P 000 709,000
M 110,000 326,000

O 100000 11,000
P 100,00 560,000
R 100,00 67,000
I 95,oo0 3#3401#000 No Falile

95,o000 3000, 000 No IPilur
K 90,000 10,000,000 No Failure



Ptigme Properties a Dm3l1 AS 5%5I - ogo*o Inch Sheet
At m Aros Rt?@55atio•A 00"

r�a w�.Dretion - 1800 CR1

mIximm NImber at

I / V 310,000 122000 Failed in Gauge Section
P 210,00D 125 oo

L 310,000 2,000 Failed in Gauge Section
N .80so00 lowT73O,00 No Failure
I 100,WO0 D 561t Failed in Gauge Section
L 2Og00W 1242000
N 10,000 99000
S2 00,00 2,293,000

.90#000 1,000
L 20,0000 172000

ih,ooo , o

3120:000 Broke on Loadil•
S2"9000 h014000 Failed in Gwae Section

S1202000 2,000 Failed In Gauge Section

120,00 2,00 aed. on aon g



Fatig Propertieo of Re'*11 INS 5515 - O.4O0 Inch Sbeet
At 180OOF - Stress Ratio A m 0.98
Tranmverse Direftion - 1800 C14

Host maximm mber at
Nvmbr Stres. (psi) - Bw4 eaks

AwL 20,0000 1,275,000 Failed in Gauge Section
L 22,500 1i.&95,000
m 10,0 2,19gO000
m 20,9000 587O000
m 25,ooo 19000
N 15,000 1,013,000
1 20,000 205,000
P 15,000 1,018,0OO
S19,100 1,000
R 100,00 1,814,000 Failed in Gauge Section



Fatigue PropertIms of Rensiul AM3 5515 - 0.080 Inch Skest
At 80W - Stress Rati. A a 0.25
Trmnvers Direction - 1800 C]P

at Iwhm Ni.z of
3mter Cts (psi)ycles cu,,,

AoV 200,00 0
v 180,000 1,995,000 Broke in Nole
w1 80,000 1,163,000 Ic Failws
V Tested at 16000?
v 1O8000 54,*000 Failed in Gauge Section
v 180,000 1,567,000
T 188,000 10000

T 19,000 2,000
T 188,000 1,1 ,900
T 192,000 1,000
T180,000 80,0000
T 188,000 2,000

209,000 1,000
T 180,000 628,000 Failed in Gauge Section



Fatigue Proportioe of Rem'Ial AM 554;5 - 0.060 Inch Sheet
At Room Terperatue - Stress Ratio A a 0.25

Transverse Direction - 1800 Cn(

IHat mlimm Number of
iNb r Stress__ ( )cycles-emk

£4 170,000 3290000 Failed in Gauge section
T 190000 2.6,wo Failed in Gauge Section
T 220,9000 2r000 Failed in Gaoge Section
T Wrong 00C Load Setting
T 190200 130,000 Failed in Gauge Section
T 210,000 65,ooo Failed in Gauge Section
T 1340000 209060,000 so Failure
T 190,000 2099000 Failed in Gavg. Section
T 170,000 221,•00 Failed in Gauge Section
T 210j,000 45,ooo Failed in Gauge Section
T Bent on Installation
T l30,0ooo 936,o000 Failed in Gauge section
T 1"0sOO0 10,3o4, 000 No Faile
T 210,,000 52,000 Failed in Gauge Section
T 0,000 810 , 78,000

2 330,000 10,378,000
W 230,000 1,000

S210,000 66,ooo0
W 150000 ,97,000 Failed in Gauge Section
SfBroken on Installat.ion

W 170,000 380,000 Failed in Gauge Section
W 190,000 198,000
v 225,000 3,000
W 170,000 532,ooo

.170,000 4o31,000
w 150,C"0 95000 Failed in Gauge Section
W 1409 OW0 10,000,000 No Failure
U 2109000 .29,000 Failed in Gausg Section
W 1o0,000 10,037,000 No Failure
w 190,000 170,000 Failed in Gauge Section



Fatigi Properties of Rrbhl AM 5155 - 0.080 Inch Sheet
At 1200OF - Stress , atio A a 0. 25
Transverse Direction - 1800 Cl•

bat N~m lNader of
Nuw Srm(~)cycles Rem ks

A16 25000 23,000 Failed in Oauge Section
w 180,000 17,000 Failed in Gauge Section

S180,000 17,000 Failed in Gage Section
w 160,0000 iv31l,0o No Failre.
w 160,00 708,000 Failed in Gauge Section
V 180,000 3J&9000 Failed in Ga&W Section
w 110,000 2,2865,oo No Failure
w 3m,0000 21,000 Failed in Gauge Section
T 160,000 1,166,0
T 16oooo 2,0ooo
T 160,000 389OW2' i6pO00 38,000

T 1o8,oo0 26,000 Failed in Gage Section
T 250,000 2,281,000 No Failure
? 26009000 2,169,000 Failed in Gaqs Section
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Fatigue Propeortio of Remnqtl A1 5545 - 0.060 Inch Shoet
At 16000? - 9traes Ratio A - 0025
?ransvers. Direction - 18(0 CIX

Hetd vmui Xvmber of
INumbr Stres (psi) Cyes Remarks

Si,, 60,000 75,000 Failed in Oauge Section
S.10,000 39300 Continuous Creep

S90,0000 27,000
w 70,000 31,ooo
w 60,000 256,000

60,0002110, 00

w 90,00c 29,000
T 70,000 35,000
T 70,000 117sO
T 90,000 25,000
T 310,000 h,9000 Continuou Creep
T 110,000 1,0000 Continuovs Creep
T 75OO00 56,000 Failed in Gauge Section
T 65,000 178,000 Failed in Gauge Section
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Fatigm Properties of Rem sIla ANS 55V& - 0,080 Inch 8?et
At loan ftwqerature . Stress Ratio A a 096?

Trazuurese Direction -1W0 CIW

That Ywdmmu N3he Of
NW*er Strew, (v.1) 2 mvRamarks

APC 6oooo69,000 Failed in Gauge sectic
? 245;000 00 Failed in Gaug Sectia

? W.00011,0235,000 no Failure
T 245*00D3639000 Failed in Gavge Sc

T' 130,000 Wpoo Fa000i Gaqp etc
T' 175,000o 38,000 FdL~ed in Gaupe Soctic
T' Overloaded
T' 245,000 2130 Failed In Gauge Sectia

2' 10,000 maeDft
2'205,000 12,000 Failed in Gauge Sectic

T' 1160000 110,000
T' 1.30,000 263-,000
T' 160,000 69,0000
T' 205,000 20,0000
T' 1759000 50,000
v 160,000 83,9000
v 260,0000 89,0000

v W9000359,000
w 2450wo136,,00 Failed in 3ume sectic

v 110,000 665,000 Failed Outside Gaug, I
v 130,000 2300 Failerd, in Gavge Secti
v 190,00 27,000
V 2609000 93,000
v 205vooO 13,000
V 205,000 6vooo Failed in Gamige Bectic

V20c uooo0,00,000 NO Failure
V 130,000 W4~,9000 Failed in Gaug Sectil

w 190,000 229000
V 205,000 15,000 Failed in Gauge sectil



ratigm Propertis of Rew'il Am 5545 - 0.0o0 Inch Sheet
At 60007 - Stress Ratio A - 0.67

Tw rse Direction - 1800 Cpm

110 maximm W=iber of
Numer Stress (Ed) Ccles Remarks

AMO 10000 4170000 Failed in Gauge Section
w 13000 DO 89o000
"w 160,ooo 24,9000
w 175,000 28,000
w 130,000 467,000

S180,000 4,9000 Failed in Gauge Section
w 230,000 209,000 Broke In Role
T 160,000 16,000 Failed in Gauge Section
T 180,000 10,000
T7 180,000 15,o00
T 175,000 20,000

T 160,ooo 31,000
T 160,000 WOW
T 160,000 36,000

z53



I

Fatigue Properties of Rene'4l AMS 55V5 - 0.080 Inch Sheet
At 1200°F - Stress Ratio A - 0.67

Transverse Direction - 1800 CPM

IbHat Maxim Number of
Number Stress (2!u) Cycles Resws

A o0W liO0oo0 21,000 Failed in Gauge Section
w 154,sco 10, 000
V 15l,000 12,000
w 140,000 351,000
W 168,000 5,000 Failed in Gauge Section
W 140,0DO 1l8,OOO Broke in Hole
w 0,000oo 1,858,000 Failed in Gauge Section
T 5l4p,00o 7,000 Grips Failed
T 100,000 13,927,000 Broke in Hole
T 154S,O00 15,000 Failed in Gauge Section
T 2iO,000 13,000
T 168,ooo 8,000
T 175,000 790
T 168,000 6,000
T 162,000 8,000 Failed in Gauge Section
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Fatigus Properties of Reru'bl AMS 5 545 - 0.080 Inch Sheet
At 1600o0 - Stress Ratio A 0 0,67
Transverse Dire',t ion - 1800 CPM

Heat Maximum Nuwber of
Number Stress (psi) Cycles Remarks

A-V 60,000 M Specimen Bent on Installation,
W 80,0000 85,000 Failed in Gauge Section
w 60,000 635,0oo
W 100,000 7,000
w 60,000 839,000
W 80,000 122,000 Failed in Gauge Section
W 110,000 5,0OO Continuous Creep
w 110,000 7,000 Failed in Gauge Section
T 60 000 687,000
T 80,000 100,000
T 100 000 241,00o
T 60,000 518,000
T 100,000 17,000
T 75,000 170,OOO
T 80,000 101,000
W 609000 481i0DO Failed in Gauge Section
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Fatigue Properties of ReneJ AMIS 5713 - 1,00 Inch Bar
At Room Temperature - Stress Ratio A - 0.67

Longitudinal Direction - 1800 CFA

He at maimlm Number of
Number Stress (Pei) cycles Remark.

, W145,000 339,000 Failed in Gauge Section
3 1,459000 2,7146,000
I 135,OO0 io,,o54,ooo
N 145,,000 3,003,000
N 165,000 83,000
£ 165,000 53#000
S165,000 101,000
9 165,000 77,000
N 156,000 157s00
B 156,0o0 05,0

156,000 239,000
156,O00 115,000

N 150,000 280,000
£ 2003,000 16,000
N 1900,00 26,000
N 150,000 1,903,,00
3 150,000 2,200,000
N 15,OOO 630,000 Failed in Gauge Section
N 150,000 812p000 Failed Outside Gauge Section
1 180,000 38,000 Failed in Gauge Section
1 180,000 la2 000
N 180,000 51,000
N 180,0000 h41,000
1 150,000 186,000 Failed in Gauge Section
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FAtigue Properties of Ramikil AMSL 5713 - 1.00 Inch Bar
At 4~00OF - Stress Ratio A 0 0.67

Longitudin.al Direction-1300 CPM

Hemat maxim=m Nwabr of
Nuizber Stress (psi) Cycles Remarks

a 160,000 63,000 Failed in Gauge Section

1 160,000o 55,000o
3 3.4o,000 525,000o
I lho,CflO 208,9000
1 11o0,000 I473t000
3 180,000) Mom
1 170,000 56,000
E 35020oc 76',000
3 1340000 297,000
E 1-30,000 759,000
E 130,9000 1,0971,000
3 150,000O 102,900D
E 125,000o 146,000o
E 1140,000 1497o000
3 150,9000 356,000o
1 125,000 826,000
F 125s,000 223,0000
F 150,000 1179000

a i~3.n 000 600
414s0;000 299,9000

3 125,000o 6214,9000 Failed in Gauge Section
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Faticvs Properties of Reim'4 - AMS 5713 - 1.00 Imh Bar
At WO0F - Stress Ratio A a 0.67 -

Longitudinal Direetion - 1800 CPM

FA at MOXiMU Number of
fuxbor Stress (psi) Cycles Remw k

". 15Oo00 72,000 Failed in Gauge Section
9 150,O00 36,000 Failed in Gauge Section
r 350,000 55,000 Thread Failure
3 130,000 313,000 Failed in Gauge Section
S15o0,000 122,000
3 150,000 69,000
3 120,000 481,,ooo
I 120,000 373,000
E 120,0o0 507,000
3 130,000 24O, 000
a 120,000 34O, 000
1 120,000 510,000
K 110,000 1,037,000
1130,000 LV34,OOO
1 130,000 3I4,ooo
K lob,000 1,310, 000
9 10,O000 1,20b,0O0
1 100,000 1,837,000

0 130,000 202,000
3 1001,000 lqu ,000 Failed in Gauge Section
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Fatigue Properties of irre.'hl AYM4 571) - 1.00 Inch Bar
At WVYT - 1'ego Rtatio A a 0,67
L3Igitudinal Direction-1800 CPM

Heat Maximum Number of
Number Stress (psi) Cycles RermArks

9 120,00o 1,037,000 Failed in Gauge Soction
E 10,O00 32,000 Failed Outside Gauge Section
9 130,000 1,388,000 Failed in Gauge Section
K 130,o•o 886,000
K 130,000 1,037,000
a 130,000 765,000
E Ui8COO0 275,000
E 3.10000 1,SO,5000

1 i -nO,oyO 161,000
K 120,000 1,270,000
K 120,000 1,408,OOO
E 120,000 i,30,, OOO
K 13C, 000 467,OOO
E IU0, 000 248, ooo
9 i•Oo000 7h,,000
E 110,000 2,30.,000
K 110,000 2,925,000
K 120,000 2,217,000
K 110,000 2,469, OOO
K 105,000 2,371,000 Failed in Gauge Section
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4

Fatigue Proportieo of Rsne'#1 AMS 5713 - 1.00 Inch Bar
At 16000 - Stress Ratio A a 0.67
Longitudinal Direction - 1800 CFM

Hoat Maximum Numar of
Number Stress (psi) Cycles Remarks

E 100,0D0 133,000 Failed in Gauge Section
9 1OOO0 139000
1 100,000 36,000
1 100,000 62,0000
2 80,000 283,000
1 80,000 525,000
z 8o, ooo469,000

80,000 388,000
S70vOOO 817,000
70,000 826,000

S70,000 473,00O
70,000 753,000 Failed in Gauge Section 4
60,000 l2,132,9000 No Failure
S6.,ooo 560,000o Failed in Gauge Section

S64,O000 565,000
1 70,000 369,000
S64,o000 353,000

S64,O000 1,082,000
180,000 203,000

649,o0.
F 62,000 590,000 Failed in Gauv-4 Section
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Fatigue Properties of Roru'41 AMS 5713 - 1.00 Inch Bar
At Room Temperature - Stress Ratio A a 00

Longitudinal Direction - 1800 CPH

FA t maxima Number of
Number Stress (psi) Cycles Remarks

3 900000 489O000 Failed in Gauge Section
1 90,000 671,000
2 90,000 1,357,Q00
1 90,000 4•73,000
3 100,000 1?80L(00
3 100,000 2220000
3 100,000 289,000
3 100000 200,000
z UO,00)O 25#000
1 110,000 20,000
3 .o0000 56,o•o0
I 10,000 71,000 Failed in Gauge Sect ion
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SECTION IU - L-605 RAW DATA
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.2.1 L-605 Static Test Data
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Room T3(, R?• R 'lA n .•SV3"l 1SILZ PROPlTIlS
Of ,RAMS ALLY 0,. 25 SHIRT AND 1,ATI

Ieoa Cage itu(PSI) ?rty(PSt) Ilona. (% to 2")

1.2-1421 .020 138,000 69.000 53.0

1.3-1616 146,000 71,000 57.0

-1636 137,000 63,000 53.0

1.1-1438 136,000 65,000 49.0

L.3-1524 137,000 64,000 46.0

"-1509 145,000 71,000 54.0
L2-1463 140,000 67,000 48.0

LI-1450 137,000 70,000 42.0
-1450 137,000 68,000 43.0
-1494 142,000 75,000 42.0
-1494 140,000 70,000 45.0
-1570 142,000 70,000 52.0
-1462 139,000 72,000 48.0

-1600 140,000 70,000 44.0
12-1709 144,000 64,000 46.0

-1709 141,000 62,000 40.0
"-1693 136,000 73,000 50.0
-1658 139,000 73,000 49.0

"-1709 141,000 76,000 45.0

11"-1459 132,000 69,000 45.0

12-1787 137,000 71,000 45.0
"-1782 138,000 72.000 45.0
"-1754 140,000 70,000 46.0

12-1708 144,000 78,000 46.0
-1709 141,000 73,000 47.0
-1648 137,000 66,000 45.0

1.1-1846 135,000 69,000 44.0
-1447 137,000 66,000 47.0
-147 138,000 66,000 48.0
-1466 139,000 68,000 44.0
-1450 133,000 68,000 42.0
-1466 137,000 66,000 44.0
-1450 132,000 45,000 44.0
-1466 139,000 66,000 44.0

1,3-1573 .023 134,000 62,000 45.0
-1616 .022 149,000 72,000 53.0
-1616 145,000 75,000 49.0
-1616 145,000 77,000 52.0
-1576 142,000 6-,000 51.0
-1382 151,000 75,000 42.0
-1582 146,000 71,000 42.0
-1645 .021 138,000 63,000 50.0

326



(coot'd)

Host case Irtu(?3I) Vty (Pit) lan$. (% in 2")

L3-1645 .022 138,000 63,000 50.0
-1645 139,000 64,000 53.0

L4-1665 .021 141,000 66,000 43.0
-1665 141,000 66,000 43.0

L2-1769 .023 139,000 71,000 47.0
-1773 137,000 67,000 45.0
-1773 139,000 68,000 46.0
-1787 .022 138,000 68,000 52.0
-1767 144,000 70,000 47.0
-1435 137,000 70,000 43.0
-1754 144,000 73,000 47.0
-1439 142,000 75,000 41.0
-1742 .021 138,000 68,000 52.0
-1742 139,000 67,000 47.0

LI-1449 .022 138,000 69,000 44.0
12-1761 .021 138,000 70,000 40.0

"-1429 135,000 66,000 41.0
"-1753 141,000 71,000 43.0
"-1747 139,000 67,000 45.0
"-1727 137,000 66,000 48.0
-1732 133,000 64,000 43.0
-1738 142,000 67,000 54.0
-1764 137,000 66,000 44.0
-1404 131,000 65,000 43.0
"-1403 134,000 67,000 44.0
-1403 131,000 67,000 43.0
-1437 134,000 68,000 42.0
-1437 134,000 68,000 45.0
-1787 141,000 73,000 47.0
-1766 138,000 69,000 45.0

L1-1514 140,000 69,000 46.0
"-1551 .022 136,000 ",000 40.0
-1551 138,000 67,000 46.0
"-1551 139,000 6,O00 45.0
"-1569 .023 137,000 71,000 51.0
-1546 .022 141,000 70,000 54.0
•1620 136,000 67,000 43.0
-1597 140,000 71,000 45.0
"-1597 139,000 69,000 47.0
-1620 145,000 71,000 40.0
"-1620 139,000 72,000 43.0

12-1762 .023 136,000 68,000 45.0
-1765 135,000 ,t0000 46.0
"-1762 137,000 73,000 46.0
-1763 136,000 70,000 45.0
-1762 135,000 71,000 42.0
-1769 139,000 6,000 49.0

-1769 .021 140,000 72,000 44.0



(cet€'d)

Jlet case rtu(1sI) rty(1st) 31mg. (Z in

1L2"1769 .021 143,000 79,000 46.0
.179 139000 739000 45.0

-1835 .022 138,000 84,000 44.0
.1753 .021 131,000 61,000 47.0
-1613 .022 136,000 71,000 42.0
-1813 137,000 71,0W0 46.0
-1753 .021 133,000 43,000 45.0
-1841 .022 139,000 72,000 42.0
-1753 L14,000 65,000 43.0

LI-1451 144,000 76,000 45.0
-1473 137,000 75,000 40.0

W3-1861 .040 131,000 60,000 43.0
.1661 133,000 60,000 50.0
-161 141,000 65,000 47.0
-1641 141,000 67,000 49.0
-1436 .039 145,000 75,000 50.0

1613 146,000 78,000 47.0
-1636 138,000 47,000 47.0
-1644 .040 147,000 9,000 54.0
-16i9 137,000 63,000 55.0
-1657 142,000 ",S000 47.0
-1657 143,000 #7,000 52.0
-1445 143,000 71,000 53.0
-1645 142,000 47,000 54.0
1459 142,006 67,000 49.0

-165 143,000 45,000 47.0
-1658 144,000 4,000 46.0
1655 145,000 70,000 49.0

-1655 143,000 49,000 46.0
-1543 .039 145,000 44,000 55.0

1L2-1456 .040 145,000 72,000 50.0
-1456 148,000 73,000 32.0
o1440 139,000 44,000 49.0

.3"1445 141,000 49,000 41.0
1445 136,000 66,000 40.0

-1512 143,000 64,000 51.0
.153 142,000 47,000 51.0
-1614 143,000 ,69000 50.0
-1636 .039 146,000 69,000 55.0
-1623 .049 143,000 67,000 53.0
-1633 .039 139,000 61,000 53.0

U-IJM .040 142,000 6,000 53.0
"-1782 143,000 67,000 55.0
41754 145,000 69,000 52.0
".1787 136,000 45,000 34.0
.1410 .039 143,000 09,000 56.0
-14m 145,000 72,000 49.0
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S(.out'd)

Net y Vt,(?U') Ilan..( Ln 2")

Lo2-1410 .039 146,000 70,000 53.0
-1419 .040 150,000 77,000 52.0
-1692 145,000 69,000 54.0
-1435 141,000 67,000 52.0
-1439 141,000 70,000 47.0
"-1408 142,000 6,000 47.0
"-1439 142,000 69,00 48.0
-1434 144,000 70,000 32.0
"-1743 139,000 68,000 50.0

L1-1574 .038 142,000 69,000 52.0
-160a 141,000 69,000 47.0
"-1597 .040 139,000 67,000 50.0
"-1579 140,000 69,000 50.0
-1615 145,000 69,000 53.0
-1648 140,000 71,000 49.0"-1837 144,000 72,000 46.0
"-1837 141,000 78,000 51.0
"-1821 .036 148,000 74,000 46.0
"-1467 .040 145,000 67,000 53.0
-1612 139,000 70,000 57.0
"-1816 146,000 71,000 56.0-U.36 144,000 71,000 55.0
-1941 139,000 67,000 48.0
-1837 139,000 65,000 47.0
-1837 141.000 67,000 45.0
"-184 140,000 66,000 51.0
"-1647 139,000 67,000 49.0

L3-1656 .041 142,000 75,000 43.0
-1656 143,000 78,000 43.0
"-1472 .042 137,000 69,000 50.0
"1323 .041 144,000 67,000 50.0

L2-1416 .02 148,000 77,000 48.0
"1415 .042 146,000 72,000 55.0
-1703 .041 141,000 65,000 33.0
"1431 .042 144,000 68,000 57.0

1I-1430 .042 144,000 68,000 52.0
-1454 .041 142,000 6,000 31.0

L.3-1616 .044 143,000 73,000 35.0
"1626 .043 140,000 66,000 55.0
-1524 .044 146,000 72,000 45.0
-1545 139,000 69,000 51.0
-1628 144,000 68,000 55.0
-1583 .043 142,000 69,000 31.0
-1639 .044 139,000 65,000 52.0
"-1656 .044 149,000 66,000 56.0
-1659 144,000 64,000 33.0

1A-1668 140,000 61,000 52.0

t2 "m n



(cout' d)

nRet oqe ftu(P1I) lty7(pi) ton". (% in 2")

L4-1668 .044 142,000 63,000 53.0
-16"6 136,000 62,000 55.0
-166 136,000 64,000 57.0
.1666 133,000 60,000 53.0
-1664 138,000 64,000 52.0
.1668 144,000 66,000 53.0

10-1530 142,000 69,000 46.0
15730 136,000 65,000 52.0
-1530 .043 142,000 66,000 51.0
-1573 .044 1471,000 70o000 55.0
-1512 140,000 62,000 54.0
-1557 142,000 69,000 54.0
-1563 143,000 6,000 35.0
-1563 142,000 6,'000 52.0
-1529 .043 133,000 66,000 41.0
-1499 135,000 65,000 47.0
-1513 143,000 69,000 57.0
-1571 .061 142,000 66,000 60.0
-1635 .078 140,000 69,000 52.0
-1623 141,000 65,000 57.0
-1635 136,000 63,000 51.0
-1624 .061 147,000 73,000 56.0
-1568 .078 137,000 64,000 50.0
.546 .061 136,000 64,000 60.0
"-1651 .076 143,000 66,000 60.0
"-1651 142,000 70,000 56.0
-1651 140,000 66,000 59.0
"-1648 148,000 72,000 55.0
"-1654 .061 145,000 71,000 55.0
-1654 1 142,01)0 6,000 57.0
-146s .078 142,000 68,000 57.0
"-1654 .0G1, 143,000 71,000 53.0
-1656 .078 144,000 69,000 57.0
-1532 143,000 70,000 55.0
-1635 145,000 69000 53.0
-1645 140,000 67,000 60.0
-im 141,000 67,000 57.0

S- 1665 139,000 65,000 58.0
L2-1447 .061 139,000 h7,000 55.0
W3-14,J .078 137,000 68,000 53.0

-1419 .061 133,000 65,000 59.0
L2-1444 .078 145,000 74,000 55.0

-1452 .041 139,000 65,000 57.0
LI"-340 138,000 70,000 56.0

-1540 137,000 67,000 60.0
-1541 .063 145,000 69,000 60.0
-1524 138,000 65,000 57.0
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(coat'd)

-est CGase tu(PS) ytz(?l) lon,.(% in 2")

L3-1490 .078 146,000 73,000 "3.0
-1499 .081 143,000 62,000 53.0

1515 138,000 68,000 50.0
1465 141,000 73,000 48.0

-1545 142,000 73,000 56.0
-1542 .077 139,000 65,000 56.0

1615 .083 146,000 67,000 59.0
L2-1716 .077 141,000 75,000 52.0

"-1744 .081 137,000 68,000 54.0
"1716 139,0,10 65,000 61.0
":1674 .078 138,000 65,000 61.0
"-1744 .080 138,000 66,000 57.0
"1715 .077 135,000 62,000 54.0
"-1749 .081 140,000 67,000 58.0
-1754 .080 143,000 69,000 57.0
"1787 139,000 66,000 58.0
"-1782 140,000 65,000 58.0
"1710 .081 145,000 72,000 52.0
"-1710 144,000 68,000 54.0
"-1752 144,000 69,000 58.0
"-1412 .078 141,000 68,000 54.0
"-1408 143,000 68,000 55.0
-1415 .081 142,000 72,000 58.0
"-1423 140,000 65,000 62.0
"-1423 140,000 69,000 58.0

L1-1466 .078 139,000 68,000 53.0
-1507 139,000 68,000 56.0
"-1549 .081 142,000 69,000 54.0
"-1507 .078 142,000 74,000 51.0
"-1541 .081 140,000 72,000 60.0
"-1530 .080 137,000 66,000 57.0
-1541 .081 137,000 66,000 62.0
-1541 138,000 66,000 63.0
"-1568 .076 137,000 68,000 50.0
-1586 .081 140,000 67,000 58.0
-1457 .080 143,000 68,000 58.0
"-1596 .083 144,000 70,000 57.0
"-1596 .078 144,000 73,000 55.0
-1637 .081 144,000 73,000 58.0
-1599 .078 141,000 68,000 60.0

L2-1674 .081 143,000 72,000 57.0
-1684 142,000 71,000 58.0

Ll-1620 .078 142,000 67,000 57.0
L2-1700 .081 147,000 75,000 53.0

-1821 150,000 76,000 56.0
-1785 .077 141,000 70,000 58.0
-1797 137,000 64,000 54.0
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(coan'tj

seat AJL ___(_s_) along. (% in

L2-1785 .077 143,000 74,000 54.0
-1823 .078 149,000 71,000 53.0

L1-1437 .080 138,000 68,000 49.0
-1434 .077 133,000 62,00C 53.0
-1435 143,000 69,000 56.0
-1447 .078 148,000 73,000 55.0
-1448 .077 141,000 70,000 39.0
-1468 .078 145,000 73,000 58.0
-1476 .076 145,000 71,000 54.0
-1459 .078 141,000 70,000 57.0
-1492 .081 142,000 71,000 33.0
-1489 135,000 64,000 59.0
-1460 141,000 66,000 59.0
-1489 137,000 64,000 57.0
-1487 137,000 67,000 53.0
-1518 1'.1,000 66,000 57.0
-1518 142,000 67,000 58.0
-1518 144,000 73,000 57.0
-1494 .083 146,000 79,000 49.0
-1610 .078 140,000 67,000 57.0
-1409 .081 135,000 64,000 50.0
-1401 141,000 71,000 53.0
-1817 140,000 66,000 54.0

13-1561 .250 141,000 71,000 57.0
-1621 146,000 89,000 47.0
-1654 .375 141,000 71,000 52.0
-1626 .250 139,000 70,000 53.0
-1654 .316 141,000 71,000 60.0
-1661 .250 130,000 68,000 49.0
-1661 132,000 70,000 44.0

IA-1666 138,000 76,000 47.0
L1-1571 139,000 70,000 57.0

-1458 136,000 64,000 51.0
-1511 138,000 .8,000 50,,0
-1598 .375 136,000 63,000 59.0
-1602 138,000 65,000 57.0
-1611 .312 143,000 79,000 52.0
-1616 .375 141,000 72,000 54.0

12-1643 145,000 88,000 50.0
-1654 .302 139,000 71,000 61.0
-1669 .375 141,000 79,000 51.0
-1641 139,000 66,000 58.0
-1682 144,000 73,000 55.0

1698 .312 142,000 73,000 57.0
-1695 .375 137,000 63,000 56.0

-1695 136,000 67,000 55.0
1713 .250 140,000 68,000 55.0



(cout'd)

Rest .tu(PSI) Ft,(S!) Slong.(X. in 2")

1.2-1697 .250 14#O000 70,000 57.0
"-1697 141,000 69,000 57.0
"-1720 141,000 78,000 52.0
"-1720 141,000 78,000 52.0
"-1763 .375 132,000 64,000 47.0
"-1787 135,000 63,000 62.0
"-1754 141,000 69,000 55.0
"-1782 140,000 69,000 55.0
"-1766 .250 136,000 66,000 54.0
-1452 143,000 77,000 51.0

1.3-1468 .312 140,000 70,000 52.0
"-1517 .375 141,000 68,000 58.0

L2-1438 .250 134,000 67,000 53.0
W3-1532 139,000 74,000 50.0

"-1538 139,000 66,000 60.0
"-1561 146,000 74,000 55.0
"-1561 146,000 78,000 51.0
"-1588 .375 135,000 64,000 45.0
"-1561 .250 149,000 80,000 53.0
"-1622 .375 143,000 66,000 55.0
-1624 149,000 72,000 55.0
"-1576 .250 140,000 72,000 50.0
-1576 142,000 75,000 52.0
-1741 138,000 70,000 48.0
-1768 .365 138,000 68,000 64.0
-1770 .312 136,000 66,000 45.0
-1731 .250 142,000 72,000 55.0
"-1724 142,000 73,000 48.0
"-1812 .315 137,000 68,000 53.0
"-1810 .250 136,000 68,000 45.0
"-1808 .312 139,000 71,000 46.0
"-1814 .250 137,000 71,000 49.0
"-1835 .312 143,000 79,000 47.0
"-1836 .280 143,000 80,000 51.0
"-1836 .•ao 142,000 86,000 49.0
"-1846 .250 139,000 73,000 67.0
-1783 .312 139,000 72,000 51.0
-1786 .312 140,000 76,000 52.0
"-1783 .312 137,000 67,000 55.0
-1845 .375 139,000 69,000 48.0

L1-1409 .250 142,000 73,000 46.0
-1462 140,000 67,000 55.0
-1473 143,000 73,000 51.0
-1458 137,000 72,000 49.0
-1486 .300, 137,000 68,000 48.0
-1491 .275 137,000 67,000 52.0
-1512 .250 141,000 75,000 48.0
-1428 .375 148,000 72,000 48.0



(cont'd)

seat Cage Irtu(P8 1 ) Vty(Ps) lhona. (% in 2")

L1-1511 .250 139,000 72,000 43.0
-1518 1499000 $59000 48.0
-1510 146,000 68,000 51.0
-1473 142,000 68,000 52.0
-1518 144,000 70,000 46.0
-1566 .375 135,000 69,000 64.0
-1571 .250 137,000 6,000 58.0

0-1497 .483 144,000 8,000 56.0
-1481 .445 146,000 66,000 58.0
-1488 .445 143,000 63,000 53.0
-1481 .435 136,000 62,000 55.0
-1520 .435 138,000 63,000 61.0
-1519 137,000 59,000 62.0
-1527 144,000 69,000 60.0
-1616 .500 144,000 69,000 58.0
-1650 .435 150,000 72,000 54.0
-1650 .445 145,000 71,000 52.0
-1639 .435 146,000 69,000 58.0
-1639 134,000 64,000 57.0
-1650 143,000 69,000 48.0
-1638 .406 135,000 60,000 46.0
-1638 .416 144,000 71,000 57.0
-1632 .435 137,000 6,8000 58.0
-1632 .435 143,000 7.,000 57.0
-1654 .500 145,000 69,000 62.0
-1654 .406 139,000 63,000 59.0

U4-16"6 140,000 67,000 65.0
L3-1466 .438 136,000 64.000 54.0

This data mbditted by the Stellfte Division, Union Carbide Corporation.
The beat tratmeut consisted of solution treating at 22500 F.



ROOM TKK?,RATUU LONGITUDINAL TnSILZ
1oRTIES 0F RAYNIS ALLOY NO. 25 SAR

Host Gage rtu(PSI) ~t f7 .s) B1ong.(% in 2")

L3-1564 .500 144,000 64,000 67.0
"-1564 143,000 66,000 72.0
-1554 143,000 66,000 59.0
"-1619 140,000 66,000 62.0
-1642 .437 139,000 66,000 61.0
-1623 .500 138,000 62,000 63.0
-1622 140,000 61,000 60.0
-1683 142,000 67,000 67.0
"-1715 141,000 68,000 63.0
-1725 .437 137,000 64,000 64.0
-1660 142,000 80,000 52.0
"-1737 145,000 79,000 62.0
"-1794 .500 142,000 69,000 50.0
"-t31 143,000 67,000 62.0

Ll-1421 .437 141,000 67,000 57.0
"-1421 143,000 67,000 61.0
"1479 .500 148,000 71,000 57.0
-1493 .437 144,000 b5,000 59.0
"-1520 .500 140,000 67,000 56.0
"-1520 140,000 66,000 56.0
"1535 144,000 70,000 55.0
"-1535 14i,000 66,000 53.0
"-1525 .437 143,000 69,000 60.0

L2-1652 146,000 58,000 59.0
L1-1634 141,000 66,000 63.0
L2-1677 .500 139,000 65,000 60.0

"-1689 137,000 64,000 58.0
"-1690 139,000 64,000 60.0
"1730 .437 139,000 70,000 56.0
"-1737 .500 137,000 66,OCO 57.0
"-1736 140,000 65,000 48.0
"1729 144,000 70,000 40.0
"-1737 142,000 66,000 58.0
"-1777 142,000 66,000 62.0
"-1777 140,000 65,000 60.0
-1756 145,000 67,000 60.0
-1780 143,000 66,000 63.0
"-1449 .435 143,000 67,000 57.0
-1449 .500 146,000 70,000 59.0
":1449 143,000 66,000 61.0
"-1461 .437 147,000 67,000 62.0
-1494 .500 140,000 65,000 63.0

L3-1493 138,000 64,000 58.0



(co0t'd)

S.11081~n) Ft1€sl alf. (%. Ln 2"9)

L3-1493 .437 138,000 64,000 62.0
-1564 .500 145,000 67,000 62.0
01564 .562 141,000 61,000 60.0

-1561 .687 141,000 64,000 62.0

-1594 .625 145,000 68,000 61.0

-158 .750 138,000 63,000 62.0
-1564 .67 136,000 63,000 63.0
-1564 .667 139,000 66,000 62.0
-1619 .562 140,000 67,000 57.0
-1617 .562 145,000 70,000 58.0
"-1617 .687 146,000 71,000 59.0
-1630 .750 141,000 70,000 62.0
-1642 .687 141,000 66,000 62.0
-1619 .625 146,000 72,000 58.0
-1617 .562 146,O00 72,000 59.0
-1507 .750 140,000 66,000 60.0

L2-1759 .625 144,000 69,000 57.0
"-1789 .750 143,000 71,000 56.0
-17•9 .562 139,000 65,000 46.0
-1789 ."7 141,000 69,000 57.0
-1789 .625 141,000 66,000 42.0
-1780 .562 144,000 69,000 62.0
-1789 .6"7 143,000 69,000 56.0

- -1433 .562 135,000 64,000 55.0

-1442 .750 141,000 66,000 58.0
-1449 .562 141,000 65,000 60.0
-1482 .530 140,000 66,000 60.0
-1461 .750 144,000 71,000 47.0
-1449 .67 143,000 66000 57.0
S-1462 .6"7 139,000 67,000 58.0
-1458 .667 136,000 64,000 55.0

1U3-1495 .750 141,000 67,000 58.0
"-162 .625 140,000 63,000 "4.0

W3-1495 .562 144,000 67,000 58.0
-1506 .750 141,000 69,000 54.0
-1493 .6"7 136,000 64,000 59.0
"-1493 .562 138,000 65,000 45.0
-1506 .667 142,000 6,000 63.0
-1507 .6"7 142,000 69,000 60.0
-1506 .687 141,000 6,000 51.0
-1553 .750 143,000 67,000 54.0
-1553 .750 153,000 70,000 55.0
"-1553 .750 149,000 66,000 52.0
"-1553 .750 151,000 66,000 58.0
"-1553 .750 149,000 6,000 54.0
-:.535 .562 145,000 68,000 62.0



(cont 'd)

Beat Gage ptu(PSI) Frty(PSI) 31ong.(( in 2")

L3-1535 .625 145,000 67,000 60.0. -1554 .750 141,000 61,000 55.0
L2-1759 .67 140,000 66,000 60.0

-1759 .687 141,000 66,000 57.0
-1737 .687 138,000 67,000 57.0
-1704 .687 140,000 66,000 60.0
-1689 .687 144,000 69,000 58.0
-1689 .687 144,000 71,000 56.0
-1689 .687 140,000 67,000 61.0
-1691 .687 143,000 67,000 58.0
-1662 .562 143,000 67,000 57.0

13-1585 .937 145,000 69,000 57.0
-1584 1.000 138,000 63,000 63.0
-1610 .812 138,000 69,000 61.0
-1584 .812 137,000 69,000 60.0
-1642 .937 138,000 66,000 62.0
"-1619 1.000 142,000 71,000 60.0
-1630 .937 142,000 70,000 61.0
-1641 .875 143,000 70,000 60.0

L2-1737 .875 137,000 67,000 57.0
"-1737 1.000 139,000 68,000 59.0
"-1780 .937 141,000 69,000 61.0
"-1756 1.000 141,000 71,000 49.0
-1448 .875 144,000 70,000 61.0

03-1484 1.000 138,000 70,000 64.0
L2-1458 .937 135,000 67,000 52.0
0-3"1494 .937 138,000 65,000 64.0
Ll-1418 .812 142,000 70,000 60.0

-1477 1.000 141,000 70,000 58.0
-1501 .812 142,000 72,000 47.0
-1517 .875 141,000 68,000 54.0
-1517 .875 140,000 68,000 41.0
-1490 1.000 140,000 69,000 55.0

1520 .937 140,000 69,000 45.0
L2-1651 1.000 139,000 72,000 65.0

-1648 1.000 139,000 70,000 56.0
"1652 1.000 142,000 73,300 60.0
-1652 1.000 142,000 74,000 61.0
-1649 .812 144,000 75,000 61.0
"1649 .812 142,000 73,000 63.0
"1649 .812 143,000 72,000 62.0
"-1729 1.000 141,000 70,000 59.0
"1632 .875 141,000 66,000 65.0
"-1713 .812 137,000 66,000 57.0
"-1713 .875 140,000 67,000 60.0
"1725 1.000 140,000 70,000 60.0
-1660 .937 139,000 69,000 65.0

"-1716 .937 142,000 71,000 49.0



(cout'd)

Heat Gage Ftu(PSI) fty(?SI) 3ions.

1L2-1749 .937 144,000 69,000 64.
-1749 .812 141,000 68,000 63.
-1737 1.000 144,000 70,000 63.

.17S .875 142,000 72,000 64.
-1822 .937 143,000 68,000 63.
-1822 .937 142,000 67,000 65.
-1831 ".337 141,000 70,000 65.

Ll-1421 .812 142,000 72,000 56.
-1421 .812 144,000 72,000 57.
"-1478 1.000 142,000 70,000 58.

L2-1443 1.062 141,000 70,000 60.
W3-1485 1.250 137,000 65,000 63.

"-1494 1.250 137,000 66,000 62.
L2-1400 1.250 137,000 62,000 66.
1W3-1506 1.062 143,000 68,000 63.

-1552 1.062 151,000 72,000 53.
-1535 1.125 141,000 66,000 64.
-1642 1.062 141,000 68,000 63.
-1642 1.125 143,000 71,000 62.
-1641 1.250 141,000 65,000 63.
-1630 1.250 141,000 67,000 64.

L2-1691 1.062 140,000 71,000 60.
"-1706 1.250 142,000 70,000 60.
"-1663 1.250 139,000 70,000 62.
"-1756 1.062 144,000 73,000 58.
"-1779 1.250 137,000 69,000 62.
"-1788 1.250 140,000 70,000 65.
"-1791 1.250 141,000 69,000 67.
-1791 1.125 138,000 64,000 59.
-1756 1.250 143,000 70,000 57.
-1649 1.250 140,000 72,000 59.
"-1729 1.250 137,000 67,000 58.
-1443 1.250 138,000 67,000 62.
-1443 1.250 143,000 66,000 58.

Ll-1490 1.062 140,000 69,000 57.
-1535 1.250 142,00r 70,000 56.
"-1577 1.250 141,000 70,000 65.
-1578 1.062 138,000 66,000 62.
-1558 1.250 143,000 74,000 63.
-1558 1.125 141,000 72,000 65.
-1594 1.250 139,000 71,000 45.
-1633 1.250 146,000 75,000 60.

L2-1652 1.062 136,000 73,000 64.
-1648 1.062 141,000 72,000 56.



(coat 'd)

Heat Gage Itu(PSI) 7 ty(PS1 ) long. (% in 2")

L2-1648 1.250 140,000 69,000 57.0
:1677 1.062 137,000 67,000 61.0

1640 1.250 139,000 68,000 64.0
-1640 1.062 142,000 64,000 65.0

1655 1.125 139,000 65,000 70.0
-1632 1.250 137,000 69,000 49.0

168. 1.125 140,000 66,000 65.0
1683 1.250 140,000 67,000 67.0
1683 1.250 134,000 67,000 64.0

-1713 1.250 141,000 70,000 64.0
1660 1.125 140,000 69,000 67.0

-1749 1.062 144,000 71,000 63.0
1749 1.250 137,000 69,000 68.0

-1737 1.062 145,000 72,000 63.0
-1822 1.062 143,000 68,000 64.0

1831 1.062 145,000 69,000 64.0
L1-1421 1.062 141,000 70,000 55.0

-1477 1.250 142,000 70,000 57.0

This data submitted by Stellite Division, Union Carbide Corporation.
The heat treatment consisted of solution treating at 225007.

9



2.2 L-605 Creep Data

340



* 005 in.
L-605-229 Sheet

Sheet
E3LAX-2L
25,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
25,000 0.137

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.007
0.7 0.017
1.1 0.023
1.9 0.030
2.5 0.042
3.5 (.046

22.0 0.107
44.0 0.139
70.2 0.172
Discontinued



L-605-231 .005 In.
ESLAX-1D Sheet

30,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
30,000 0.225

Total Plastic
Hours Strain-%

0.0 0.187
0.1 0.s
0.4 0.204
1.0 0.210
3.1 0.224
4.3 0.229
5.1 0.234

21.9 0.284
29.2 0.297
45.7 0.327
52.9 0.336
69.4 0.362
97.2 0.396

117.8 0.422
142.3 0.437
165.8 0.473
195.0 0.502
Discontinued

342



L-605-219 .005 in.

E3LAX-1J Sheet

32,500 psi @ 1200' F

Stress, psi Strain-%

0 0.0
32,500 0. 177

Total Plastic
Hours Strain-%

0.0 0.0
0.1 0.011
0.3 0.025
0.9 0.029
2.0 0.033
3.0 0.036
4.0 0.040
5.1 0.043
5.7 0.048

23.1 0.091
45.7 0.128
70.8 0.163
94.0 0.194

117.3 0.225
142.1 0.259
165.9 0.293
190.0 0.327
Discontinued

343



. 005 in.

L605-215 Sheet
E3LAX-2N
40,000 psi @ 1200* F

Stress, psi Strain-%

0 0.0
40,000 0.146

Total Plastic
Hours Strain-%

0.0 0.0
1.3 0.011
2.3 0.022

18.2 0.098
42.5 0.171
69.0 0.235
92.5 0.311

116.0 0.341
138.2 0.397
162.3 0.460
186.3 0.509
211.4 0.574
236.7 0.628
259.8 0.685
285.5 0.744
291.1 Rupture



L-605-223 .005 in.

E3LAX-20 Sheet

45,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
45,000 0.813

Total Plastic
Hours Strainr-%

0.0 0.0
0.3 0.030
0.9 0.048
1.8 0.067
3.1 0.083

19.9 0.176
27.5 0.211
43.6 0.274
70.4 0.345
93.4 0.464

115.2 Rupture



L-605-228 Mheet

E3LAX-lL
700 psi * 14000 F

Stress, psi Strain-%

0 0.0
700 0.022

Total Plastic
Hours Strain?%

0.0 0.0
0.3 0.003
0.6 0.003
1.0 0.007
1.7 0.006
2.3 0.010
3.1 0.013
3.9 0.015
4.5 0.012
5.4 0.015

21.8 0.023
47.8 0.035
71.3 0.016
99.4 0.019

121.1 0.024
143.9 0.019
166.9 0.019
189.6 0.016
215.7 0.020
239.2 0.009
261.6 0.040
286.1 0.043
311.4 0.035
334.5 0.040
359.0 0.033
381.6 0.038
405.6 0.037
433.0 0.030
456.8 0.033
477.6 0.036



• ;.0051 in.
t-605-249 Sheet
02TAX-3G
?,500 psi @ 14000 F

tress, -'si Strain-9,

0 0.0
9,500 0.059

Total Plastic
Hours Strain %

0.0 0.0
0.3 0.018
0.8 0.019
1.5 0.038
2.5 0.044

18.5 0.111
44.1 0.191
67.6 0.218
91.9 0.255

120.1 0.285
142.8 0.322
162.8 0.337
186.9 0.361
212.9' 0.398
239.0 0.423
259.2 0.443
283.4 0.478
307.0 0.499
331.7 0.513
356.0 0.533
380.7 0.557
405.1 0.578
428.0 0.606
454.6 0.624
478.5 0.638
500.9 0. 652



L-605-220 .005 in.

E3LAX-2J Sheet

11,000 psi @ 1400" F

Stress, psi Strain-%

0 0.0
11,000 0.131

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.013
0.7 0.024
1.2 0.308
2.2 0.050
3.0 0.057

20.1 0.181
43.0 0.261
67.5 0.334
91.3 0.407
Discontinued

iI



L-605-216 . 005 in.
E3LAX-1H Sheet
14,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
14,000 0.007

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.021
0.7 0.031
1.2 0.039
1.7 0.044
2.3 0.053
3.4 0.063

19.4 0.214
44.0 0.355
67.7 0.491
94.9 0.628

118.7 0.734
141.7 0.850
163.5 0.939
188.4 1.053
Discontinued



.005 in.
t-'Ob-232 Sheet
-3tAX- IW
17,50S pi @ ,14000 F

:tr-ss, psi Str2in-X

0 0.0C
17, 00 0. 074

Tctal Plastic
Hours Strair-%

0.0 .

0.2 0.034
0.5 o.Ob5
1.0 0.097
1 0 0.137
2.5 0.165
3.2 0.193
19.4 0.671
24.0 0.787
27. 6 C.876
43.3 1.212



.-6n5-224 .005 in.
-3LAX-2r Sheet
32,500 psi @ 14000 F

Stress, psi Strain-%

0 0.0
32,500 6.229

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.107
0.5 0.164
0.7 0.250
1.6 0.461
2.9 0.772
3.9 1.003
5.2 1.314



L-605-221 .005 in.

E3LAX-1F Sheet

4,000 psi @ 16000 F

Stress, psi Strain-%

0 0.0
4,000 0.020

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.017
0.8 0.021
2.1 0.041
3.5 0.041
4.5 0.049
5.6 0.054

21.9 0.108
48.7 0.142
71.7 0.186
94.3 0.226

117.9 0.257
143.0 0.282
166.0 0.303
Discontinued

352



. 005 in.
L-605-230 Sheet
E3LAX-IN
4000 psi @ 16000 F

Stress, psi Strain-%

0 0.0
4,000 0.008

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.012
0.7 0.017
1.2 0.018
1.5 0.025
2.2 0.022
3.2 0.028

19.1 0.066
45.6 0.118
70.4 0.154
93.1 0.190

115.7 0.229
140.3 0.257
165.2 0.286
187.8 0.296
213.2 0.315
Discontinued

353



L-605-217 .005 in.

E3LAX-20 Sheet

6,500 psi @ 1600* F

Stress, psi Strain-%

0 0.0
6,500 0.083

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.026
0.8 0.014
1.7 0.006
3.1 0.052

20.3 0.221
45.2 0.369
68.3 0.518
93.2 0.514

115.4 0.672
141.3 0.786
164.4 0.903
187.2 1.002
Discontinued

354



005 in.
L-605-225 Sheet
E3LAX-2M
9,000 psi @ 16000 F

Stress, psi Stra in-%

0 0.0
9,000 0.065

Total Plastic
Hours Strain-%

0.0 0.0
0.2 d.053
1.1 0.154
2.1 0.221
3.0 0.276
5.5 0.351

21.1 0.986
23.9 1.069
Discontinued

355



L-605- z#1 • 005 in.
E2AX- 10 Sheet
10,000 psi @ 1600° F

Stress, psi Straln-%

0 0.0
10,000 0.132

Total Plastic
Hours Strain-%

0.0 0.0
0 .0. 0.047
0.4 0.072
1.5 0.120
2.3 0.151
3.5 0.187
4.8 0.222

20.7 0.497
46.0 0.891
48.9 0.936
52.5 1.001
Discontinued



L-605-227 .005 in.
"E3LAX-2F Sheet
1500 psi @ 18000 F

Stress, psi Strain-%

0.0 0.0
1,500 0.011

Total Plastic
Hours Straiin-%

0.0 0.0
0.2 0.006
0.8 0.007
1.4 0.006
2.3 0.015
3.4 0.016
4.5 0.016
5.7 0.021

22.5 0.028
47.3 0.044
70.7 0.057
94.3 0.073

121.2 0.114
144.1 0.159
Discontinued



L-605-222 .005 in.
E3LA*2H Sheet
2500 psi @ 1800* F

Stress,~ psi Strain-%.

0 0.0
2,500 0.024

Total Plastic
Hours Strain-%.

0.0 0.0
0.3 0.012
0.7 0.013
1.3 0.030

17.5 0.124
42.4 0.252
67.8 0.486
89.8 0.876

114.1 1.552
Discontinued



. 005 in.
L-605-218 Sheet

E3LAX-i M

3,500 psi @ 18000 F

Stress, psi Strain-%

0 0.0
3,500 0.030

Total Plastic
Hours Strain-%

0.0 0.0
0.7 0.040
1.2 0.047
1.6 0.064
2.2 0.062

19.3 0.273
42.9 0.598
69.9 1.306
Discontinued



L-605-226 - 005 in,
E3LAX-1G Sheet
5,000 psi @ 1800* F

Stress, psi Strain-%

0 0.0
5.000 0.039

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.054
0.4 0.076
0.7 0.105
1.6 0.162
3.2 0.255
4.2 0.297
5.3 0.350

21.7 1.015

Discontinued



F3 TAX 33 .020 in.
21,000 pI Sheet
la00oF

Stress - psi Strain - 532.8 5.614
0 0.0 553.3 5.715

21.000 3.066 576.1 5.801
597.2 5.915

Elapsad time Total plastic 60d.9 5.968
- Hours strain - 622.7 6.060
0.0 0.0 629.0 6.099
0.3 0.021 645.3 6.165
3.6 0.040 652.8 6.200
1.1 0.064 669.3 6.270
2.2 0.097 676.9 6.300
2.7 0.114 693.5 6.400
3.5 0.137 700.6 6.422
4.2 0.156 716.2 6.481
4.9 0.176 741.1 6.598
21.1 0.529 764.9 6.700
25.4 0.620 772.4 6.735
28.3 0.679 788.9 6.810
49.7 1.160 796.2 6.834
70.5 1.555 813.3 6.912
92.9 1.969 820.7 6.945
100.6 2.081 837.4 7.1010
117.5 2.355 861.1 7.016
124.7 2.460 868.5 7.138
140.8 2.690 889.6 7.223
149.0 2.795 911.7 7.323
164.9 2.990 932.9 7.400
173.0 3.070 958.1 7.510
189.1 3.250 981.3 7.604
196.8 3.301 988.9 7.638
213.9 3.490 1005.3 7.708
243.5 3.740 1029.2 7.806
262.0 3.900 1052.2 7.892
268.8 3.940 1077.9 8.004
284.0 4.070 1101.3 8.107
309.2 4.250 1125.2 8.245
316.7 4.315 1149.3 8.327
334.3 4.444 1174.1 8.446
340.9 4.488 1202.3 8.572
357.5 4.601 1224.7 8.668
364.7 4.646 1248.2 8.764
385.3 4.776 1271.2 8.861
408.8 4.919 1295.2 8.964
428.8 5.039 1319.3 9.066
436.7 5.089 1346.7 9.189
452.9 5.185 1367.1 9.280
460.6 5.225 1390.6 9.398
477.0 5.306 1413.4 9.477

484.9 5.358 1437.1 9.642
501.1 5.448 1461.9 9.766
509.1 5.491 1485.5 0.895
524.9 5.569 -,,Pr



Code E3 TAX 3F .020 in.
24,000 psi Sheet
1400OF

Stress - psi Strain -
0. 0.0

5,260 0.011
10.500 0.032
24,000 0,091

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.2 0.018
0.4 0.035
1.5 0.084
2.3 0.112
3.2 0.134
19.3 0.650
43.2 1.449
73.0 2.698
92.3 3.270
116.1 3.900
122.3 4.050
139.4 4.33
146.9 4.60
163.5 4.96
166.0 5.00
170.6 5.10
187.6 5.45
191.7 5.57
215.7 5.99
236.4 6.35
259.3 6.74
266.6 6.87
283.5 7.13
290.8 7,25
306.7 7.52
315.2 7.65
335.7 7.97
355.1 8.36
362.8 8.54
380.0 8.89
409.6 9.46
428.1 9.85
434.9 9.96
451.2 10.32
459.3 10.50
475.3 10.82
482.8 11.02
500.4 11.35
506.9 11.53
523.4 13.02
527.5 Rapture
17.1% Elongation

362



L-605-248 .020 in.

E2LAX-2F shoot

4,500 psi @ 1800* F

Stress, psi Straln-%

0 0.0
4,500 0.182

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.029
1.7 0.105
2.3 0.127
3.3 0.164

19.5 0.570
22.5 0.655
27.3 0.808
43.3 1.524
Discontinued

363



Code E3 TAX 4G .OZ)ini.7,500 psi Sheet1800 OF

Stress - psi Strain -%
0 0.0

7s500 0,065

Elapsed time Total plastic
- Ho~urs strain %

0.0 0.0
0.2 0.079
0.4 0.130
0.8 0,170
1.4 0.233
1.5 0.274
17.4 1.515
19.7 1.682
21.0 1.777
21.9 1.848
25.2 2.140
28.7 Rupture
4.0% Elongation

364



Code E3 TAX 2F .020 in.
9,500 psi @ 1800OF Sheet

Stress - psi Strain -

0 0.0
9,500 0.076

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.2 0.194
0.4 0,432
0.6 0.649
0.8 0.863
1.0 1.067
1.6 1.640
1.8 1.824
2.0 1.996
2.2 2.187
2.3 2.262
2.8 2.703
3.1 2.942
3.4 3.229
3.8 3.558
4.6 4.258
5.1 4.721
5.5 5.033
5.9 5,339
6.3 5.678
6.8 6.080
11.4 Rupture
11.9% Elongation

365



n3 -AY 1, .OZO in.

t 2,4YO 0os1 Sheet

Strv's - psi Strain - V, 691.5 1.862
0 3.0 716. " 1.986

2,400 O.Olb 744.7 2.171
767.1 2.341

E!apcnd ti.-' T.tal plastic 790.6 2. 53
- 'nIJ strain - 813.5 2.778
C.0 0.0 837.3 3.007

3.5 0.014 861.6 3.261
L.0 e..015 880.0 3.580
2.0 0. 025 009.3 3.788
3.1 0.032 933.1 4.051
3.5 0.036 955.9 4.293

c).4 0.112 979.6 4.544
23.8 0.126 100-4.4 4.795
27.4 0.141 1027.9 5.972
43.5 0.179 1052.4 5.352
51.6 !. 189 1052.5 Rupturp
67.5 0.206 6.7 T El,•rqation
75.2 0.202
09b.5 0.230
18.6 0.258
139.8 0.282
147.4 0.295
165.3 0.317
L71.5 0.323
187.5 0.335
195.2 0.340
211.8 0.367
210.2 0.375
235.7 0.392
242.9 0.410
258.7 0.d84
285.3 0.533
307.7 0.575
315.1 0.578
331.7 0.608
356.0 0.664
379.7 0.704
403.5 0.764
432.1 0.878
454.3 0.936
478.1 1.027
510.5 i.101
523.4 1.164
5A7. 6 1.226
=,71.4 1.290
594.5 1.395
623.2 1.516
643.3 1.505
668.5 1.735
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040 in.
L-(05-143 Sheet
E2TAX- 18M
25,000 psi @ 12006 F

Stress, psi Straln-%

0 0.0
25,000 0.087

Total Plastic
Hours Strain X

0.0 0.0
0.4 0.006
1.1 0.010
2.5 0.009
3.4 0.010
4.8 0.013

22.0 0.024
46.9 0.029
70.1 0.035
93.9 0.044

122.5 0.045
144.6 0.034
165.7 0.057
189.9 0.059
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040 in.
L-605-136 Sheet
E2TAX-10S
27,500 psi @ 1200" F

Stress, psi Strain-%

0 0.0

27,500 0.159

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.004
0.5 0.011
1.0 0.014
2.0 0.019
2.9 0.022
4.1 0.026
4.9 0.030

24.4 0.050
47.2 0.071
70.9 0.089
94.6 0.098

117.8 0.104
Discontinued



-- L-605-213 *040 in.S~Sheet
R3TAX-4N
27,500 psi @ 12000 F

Stress, psi Strain - %

0 0.0
5,000 0.015

10,000 0.031
15,000 0.051
27,500 0.111

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.002
0.4 0.003
0.8 0.004
1.2 0.009
1.9 0.011
2.7 0.009
3.5 0.007

20.8 0.032
44.6 0.043
69.5 0.046
93.5 0.057

116.9 0.066
140.5 0.075
163.7 0.080
188.7 0.080
212.1 0.087
237.2 0.093
261.1 0.091
284.0 0.095
308.6 0.097
334.1 0.108
356.0 0.104
Discontinued



. 040 in.
L-605-214 Sheet

E2LAX-6K
32,500 psi @ 12000 F

Total Plastic
Stress, psi Strain-% Hours Stra i-,

0 0.0 643.4 0.616
32,500 0.191 667.5 0.640

691.4 0.653
Total Plastic 715.0 0.682

Hours Strain-% 741.9 0.716
766.8 0.743

0.0 0.0 787.0 0.756
0.4 0.003 812.6 0.776
1.4 0.014 835.7 0.807
2.6 0.024 859.4 0.824
3.1 0.027 884.1 0.858

19.3 0.090 907.6 0.882
21.3 0.101 931.5 0.911
43.6 0.143 956.0 0.926
67.,2 0.161 979.4 0.952
94.9 0.181 1004.1 0.978

119.1 0.203 1027.6 1.003
140.4 0.223 Discontinued
163.5 0.237
188.2 0.262
211.5 0.284
235.6 0.304
260.0 0.319
283.3 0,333
307.1 0.353
331.4 0.381
355.5 0.399
379.5 0.421
404.4 0.443
428.9 0.465
453.2 0.488
475.4 0.517
499.4 0.539
523.0 0.551
547.6 0.539
571.4 0.565
596.6 0.556
620.2 0.605
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E3 TAX 2S .040 in.
36,000 psi Sheet
1200oF

Stress - psi Strain -
0 0.0

15,000 0.058
25,000 0.100
36,000 0.398

Elapsed time Total plastic
- Hours strain - % 765.1 1.096

0.0 0.253 789.5 1.129
0.2 0.258 811.4 1.234
1.5 0.266 836.6 1.294
2.3 0.271 861.1 1.345
4.3 0.274 885.7 1.404
5.3 0.279 909.5 1.458
6.0 0.277 933.8 1.518
21.3 0.308 957.3 1.595
46.2 0.332 983.4 1.658
75.7 0.356 1005.0 1.695
93.0 0.363 1029.1 1.744
100.7 0.368 1053.8 1.799
117.4 0.384 1077.4 1.848
124.4 0.390 1101.5 1.897
141.5 0.400 1114.6 Rupture
166.3 0.414 2.0% Elongation
172.8 0.419
190.4 0.436
196.9 0.440
217.3 0.454
237.9 0.473
261.1 0.487
284.9 0.521
304.9 0.532
333.2 0.555
357.5 0.579
381.3 0.599
410.9 0.631
431.3 0.648
454.1 0.677
479.1 0.701
503.5 0.727
526.9 0.751
552.7 0.786
576.3 0.816
598.3 0.838
622.5 0.869
650.2 0.905
671.1 0.932
694.5 0.967
699.3 0.975
741.5 1.093



.040 in.
L-605-142 Sheet
E2TAX- 19-L
42,500 psi @ 1200* F

Stress, psi Strain-%

0 0.0
42,500 0.212

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.002
0.5 0.010
1.1 0.023

17.8 0.098
42.9 0.176
68.2 0.221
90.6 0.270

115.6 0.345
140.2 0.412
162.1 0.475
186.1 0.546
211.4 0.618
234.8 0.696
257.8 0.782
283.6 0.884
305.5 0.971
330.9 1.071
Discontinued
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L-605-122 .040 in.
E2TAX-12R Sheet

11,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
11,000 0.048

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.0005
0.6 0.010
1.4 0.020
2.3 0.026
3.4 0.034

21.3 0.074
47.3 0.113
69.3 0.138
95.9 0.165

120.4 0.183
143.4 0.197
166.3 0.213
190.3 C.217
215.3 0.230
237.2 0.241
263.2 0.259
285.4 0.264
311.3 0.271
334.4 0.280
357.2 0.286
381.0 0.298
405.6 0.307
Discontinued
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L-605-105 .040 in.
E2TAX-1lP Shect

12, 500 psi @ 14000 F

Stress, psi Strain-%

0 0.0
12,500 0:075

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.015
1.6 0.006
4.0 0.061

22.2 0.131
45.1 0.183
69.4 0.288
94.9 0.361
117.9 0.391-
141.8 0.437
165.8 0.579
189.4 0.508
213.1 0.548
242.3 0.635
262.5 0.680
285.4 0.701
309.6 0.727
334.6 0.758
357.8 0.793
381.7 0.840
406.3 0.861
430.6 0.896
454.5 0.921
478.0 0.943
501.9 0.988
503.7 0.996
505.5 1.000

Discontinued
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.040 in.
Sheet

F 2TAX- .'A•,
15,010, psi 'J 14000 F

Stres,rfi Strain

0 0.0
-0: ,00.06

Total Plastic

!iours TZtrain

0.0 0.0

0.3 0.008
0.6 0.019
1.1 .. 021
1.6 0.025
2.3 0.033
3.2 0.042

19.3 O.107
44.8 0. M80

0.242
92.5 0. 20

120.8 0.345
143.4 0,393

163.5 0.430
187.5 0.,683
213.5 0.528
239.7 0.568

259.8 0.614

284.1 
.6 9

307.6 0.702
332.3 0.737

356.6 0.73

381.3 
O.pn"

495ý. £ 0. 815

`428., 0. 874

4755.2 0."31?
,470.. 0.639

524. C: 0.088
547.3 

1.019
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L-605 .040 in.
R3TAX-4M Sheet
15,000 psi @ 1400* F

Stress, psi Strain-%

0 0.0
15,000 0.071

Total Plastic

Hours Strain-%

0.0 0.0
0.6 0.016
1.1 0.030
2.3 0.041
3.1 0.054
4.2 0.061

21.1 0.154
47.1 0.271
69.7 0.360
92.9 0.460

116.1 0.558
143.9 0.656
168.0 0.761
190.4 0.832
212.8 0.893
238.2 0.982
259.6 1.043
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L-605 . 040 in.
R3TAX-4R Sheet
14,500 psi @ 14000 F

Stress, psi Strain -%

0 0.0
74,500 0.074

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.008
1.0 0.015
2.3 0.030
3.2 0.035

19.6 0.116
43.5 0.208
67.8 0.288
93.3 0.412

116.0 0.497
140.5 0.598
164.7 0.684
188.9 0.760
212.1 0.841
237.6 0.906
260.9 0.970
285.5 1.038
Discontinued
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Code E3 TAX 1R
24,000 psi .040 in.
140) 0F Sheet

Stress - psi Strain -
0 0.0

24.000 0.103

Elapsed time Total plastic
- Hours strain -

0.0 0.0 553.7 8.93
0,4 0.038 577.3 9.21
1.1 0.052 599.3 9.45
2.0 0.077 605.3 9.50
3.0 0.092 623.4 9.70
3.8 0.104 629.3 9.75
4.8 0.122 651.3 10.0
5.5 0.135 672.3 10.21
22.4 0.461 677.5 10.27
46.9 1.222 696.1 10.49
76.4 2.200 701.2 10.56
94.6 2.730 721.4 10.79
101.2 2.900 744.5 1.1.08
117.7 3.28 768.0 11.45
125.3 3.44 773.6 11.57
142.7 3.80 787.0 Rupture
166.6 4.25 13.2% Elongation
173.2 4.36
190.8 4.65
197.5 4.76
218.1 5.11
238.8 5.39
262.9 5.69
269.2 5.76
287.0 5.95
293.4 6.14
310.6 6.35
317.7 6.35
334.1 6.56
341.1 6.74
358.6 6.88
364.9 6.92
382.3 7.14
411.9 7.44
432.4 7.73
437,5 7.77
455.5 8.00
480.2 8.25
483.3 8.31
504.6 8.53
509.5 8.57
528.2 8.75
533.5 8.79
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0 5 - !29 .040 in.

E2Tax-35 Sheet
3,300 pti @ 16000 F

3tr-ss, osi Strain-91

0 0.0
3,300 C.019

!'curs Total Plastic
Strain

0.0 0.0
0.3 0.001
1.6 0.002
2.6 -0.002
4.3 0.001

22.4 0.020
45.9 0.031
74.5 0.03-7
96.5 0.04P6
117.6 0.054
!t. 1. 8 0.074
166.4 0.085
191.0 0.096
213.8 0.1110
237.2 0.121
2, I1.5 127
287.0 0.133
309.9 0,13C
334.4 O.1I-5
358.9 0.1!-
381.5 0.59
408.7 0. 16
432.r 0. 1 5
453. o 0.160
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L-605-104 .040 in.
E2TAX-10P Sheet
6,000 psi @ 16000 F

Stress, psi Strain-%

0 0.0
6,000 0.037

Total Plastic
Hours Strain-%

0.0 0.0
0.1 0.002
0.3 0.012
1.2 0.028
2.0 0.036
2.8 0.040
4.0 0.046
4.7 0.052

21.6 0.080
46.0 0.123
69.4 0.162
93.2 0.221

117.9 0.259
141.3 0,314
164.9 0.349
190.5 0.380
213.5 0.412
237.4 0.444
261.3 0.453
285.0 0.481
308.7 0.493
333.1 0.524
Discontinued



L-C0- 118 .040 in.
"B2Tax-8R Sheet

7,000 psi 0 16000 F

Ztroes, psi Strain-%

0 0.0
7,000 0.019

HIours Total Plastic
Strain %

0.0 0.0
0.2 0.011
o.7 0.020
2.2 0.032
3.2 0.035

20.1 0.098
27.6 0.107
43.4 0.130
68.0 0. 190
75.2 0.212
91.7 0.250

115.4 0.306
139.8 0.355
163.8 0.401
188.0 0.435
212.9 0.464
236.1 0.492
259.9 0.520
288.6 0.526
310.5 0.545
331.7 0.559



.4

L-605-145 Sb.et
E2TAX- 19P
8,000 psi 0 16000 F

Stress-psi Strain-%

0 0.0
8,000 0.034

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.032
0.8 0.051
1.9 01082
3.2 0.107
4.3 0.116
5.6 0.134

21.5 0.240
46.0 0.331
53.1 0.360
69.7 0.412
93.6 0.502

117.8 0.586
141.8 0.657
166.0 0.708
190.9 0.760
214.2 0.792
237.9 0.834
266.5 0.865
288.6 0.891
309.6 0.929
333.9 0.946
357.9 0.964
383.1 0.977
405.8 1.017



L-60S .040 in.

R3TAX-4P Sheet

9,000 psi @ 16000 F

Stress, psi Strain-%

0 0.0
9.000 0.056

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.027
1.0 0.049
2.1 0.078
3.0 0.102
3.5 0.107

21.1 0.319
27.2 0.370
47.1 0.510
69.6 0.652
92.9 0.796

116.1 0.917
143.8 1.051

RIA



L-605-141 .040 in.

E2TAX-19K Sheet

9,500 psi @ 16000 F

Stress, psi Strain-%

0 0.0
9,500 0.057

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.031
1.1 0.057
1.9 0.080
2.6 0.098
3.6 0.117

22.1 0.328
44.0 0.487
69.9 0.631
92.0 0.772

118.2 0.918
141.1 1.041
Discontinued
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Code E3 TAX 2P
17,500 psi .040 in.
1600OF Sheet

Stress - psi Strain -
0 0.0

17,500 0.084

Elapsed time Total plastic
- Hours - strain %

0.0 0.0
0.2 0.102
0.4 0.212
0.8 0.396
1.2 0.589
1.6 0.768
2.1 1.000
2o6 1.225
3.2 1.500
4.3 1,879
5.4 2.245
21.3 5.530
24.7 6.510
25.7 6.801
26.1 6.901
26.8 7.060
27.8 7.345
28.3 7.502
30.1 8.000
45.8 13.71
47.3 Rupture
17.4% Elongation

I A



L-605-127 e 040 in.

E2TAX-lS Sheet

1000 psi @ 1800* F

Stress, psi Strain-%

0 0.0
1000 0.003

Total Plastic
Hours Strain-%

0.0 0.0

0.6 0.006
1.9 0.013
2.9 0.016
3.9 0.021

20.6 0.029
28.1 0.031
45.7 0.036
69.0 0.044
92.3 0.046

117.0 0.050
Discontinued
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oi-, F3 TAX 2R
O,)00 psi .040 in.
190O)OF Sheet

Stress - psi Strain - 71
0 0.0

9,500 0.079

Elapsed time Total plastic
- Hours strain -

0.0 0.0.
0.1 0.136
0.3 0.243
0.5 0.344
0.8 0.500
1.1 0.669
1.2 0.726
1.6 0.924
2.0 1.162
2.7 1.540
10.0 Rupture
6.1% Elongation
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Code E3 TAX iS .040 in.

7,000 psi @ 1800OF Sheet

Stress - psi Strain - %
0 0.0

7,000 0.065

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.2 0.039
1.0 0.116
1.4 0.146
2.0 0.186
19.5 0.954
21.6 1.033
26.2 1.190
42.7 1.687
50.1 1.916
70.7 2.689
93.8 Rupture
6.8% Elongation
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L-605-112 .040 in.
E2TAX-2R Sheet
3,750 psi @ 18000 F

Stress, psi Strain-%

0 0.0
3,750 0.020

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.006
0.7 0.024
1.2 0.025
2.0 0.027
3.1 0.046

19.4 0.145
44.4 0.264
69.9 0.380
92.3 0.431

117.2 0.457
141.8 0.515
164.7 0.546
187.7 0.592
212.6 0.642
236.5 0.699
259.6 0.740
285.2 0.794
307.8 0.853
332.5 0.944
357.0 1.021
Discontinued
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L-605-55 .040 in.

E2TAX-9L Sheet

3500 psi @ 1800* F

Stress, psi Strain-%

0 0.0
3500 0.024

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.020
1.2 0.035
1.8 0.044
2.5 0.051
3.3 0.060
3.9 0.059
4.9 0.070

23.4 0.188
45.2 0.267
71.2 0.332
93.4 0.372

119.5 0.413
142.4 0.457
165.2 0.503
189.2 0.547
214.0 0.608
240.6 0.672
264.3 0.728
287.5 0.799
309.9 0.878
333.2 0.967
359.6 1.073
Discontinued
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040 in.
L-605 Sheet
R3TAX-4L
5,000 psi @ 18000 F

Stress, psi Strain-%

0 0.0
5,000 0.032

Total Plastic
Hours Strain-%

0.0 0.0
0.5 0.040
1.7 0.096
2.5 0.115
3.1 0.139

20.4 0.428
26.6 0.504
46.4 0.695
68.9 1.038

391



L-605 .080 in.

E2TAXI3W Sheet

40,000 psi @ 12000 F

Stress - psi Strain - 7.

0 0.0
10,000 0.036
20,000 0.063
30,000 0.105
40,000 0.980

Total Plastic
Hours Strain - %

0.0 0.739
0.4 0.752

S0.9 0.758
1.7 0.764
2.6 0.771
3.1 0.775

21.4 0.804
27.2 0.811
44.4 0.827
68.2 0.838
93.0 0.850

116.4 0.868
139.9 0.887
163.8 0.891
189.7 0.916
212.4 0.926
239.4 0.944
260.0 0.963
286.9 0.979
309.3 0.994
333.3 1.020
357.5 1.032
379.9 1.047
402.6 1.073
428.4 1.087
453.6 1.115
477.1 1.136
500.6 1.170
506.6 Dicontinued
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L- )0-2u7 .080 7g;.
E2TAX-2T Sht
10,000 psi @ 1400 r

Stress, psi Strain-%

0 0.0
10,000 0.036

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.012
1.3 0.015
2.1 0.021

20.6 0.064
45.7 0.094
70.1 0.118
91.9 0.130

117.0 0.147
140.0 0.157
163.6 0.162
Discontinued
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.2% v .080 in.
14 '3F Sheet

Stress - psi Strain - .
0 0.0 885.5

12.500 0.053 918.7
035.8 0. 55 I959.?• 1.554

Flapsod time Total plastic 081.09 56
- Hrurs strain - 7 1OO¾. 9."

0.0 0.0 1,29.0 9.562
0. 1 0.001 1153.1
1. 3 0.005 1076.5
1.2 0.006 1 lO . .6 .
1.9 0.012 :i24.6 9.6, 7
2.3 0.015 1159.0 10.647
3.1 0.017 117?." - . r)21.4 0.054 7 1Oh,. C ).)
45.2 0.086 1,221.1 ..J,74
68.7 0.123 D;i r t r t, t '
91.9 0.145
116.7 0.163
141.4 0.174
164.8 0.18.3
189.2 0.200
213.3 0.207
235.8 1.218
260.9 0.229
285.7 0.235
310.1 1.251
332.9 0.264
351.9 1. 275
381.1 0.285
404.9 0.205
430.4 (). 313
452.7 0.318
477.8 0.328
500.6 0.331
524.7 0.348
548.9 0.360
572,7 9.371
595.9 0.381
623.3 0.397
645.2 0.492
668.5 1.410
692.7 0.425
717.0 0.435
741. 7 1.451
761.1 1.462
789.1 0.465
813.4 0.485

-838.1 1. 4 )8
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L-605 .080 in.

E2TAX- 10W Sheet

20,000 psi @ 1400 0 F

0.0
4,950 0.019
9,950 0.040

14,950 0.063
20,000 0.084

Hours Total Plastic Strain - %

0.0 0.0
0.4 0.006
0.9 0.014
1.7 0.026
2.6 0.037
3.2 0.043

20.5 0.162
27.5 0.229
43.7 0.370
69.0 0.598
91.0 0.781

116.7 0.979
139.6 1.141
165.8 1.308
189.2 1.438
214.9 1.569
237.3 1.687
262.9 1.810
287.3 1.908
307.7 1.988
576.8 Disct.
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lc

L-605-213 .080 in.

E2TAX-8T 
Sheet

27,500 psi @ 1400" F

Stress, psi Strain-%

0 0.0
5,000 0.025
10,000 0.050

15,000 0.075
27,500 0.163

STotal Plastic
S• •Hours Strain-%

0.0 0.0
.... •0.3 0.029

0.6 0.049S{1.0 0.061
I!1.6 0.085

2.3 0.108
S3.1 0.135
i'4.1 0.178
S5.6 0.249

21.6 1.357
28.0 1.869
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E3 TAX I.
34,000 psi .080 in.
1400oF Sheet

Stress - psi Strain -
0 0.0

10,000 0.055
15,000 0.083
20,000 0.116
34,000 1.408

Elapsed time Total plastic
- Hours strain -

0.0 1.208
0.2 1.262
0.4 1.310
1.1 1.458
2.3 1.773
3.0 1.998
3.8 2.264
4.5 2.501
21.3 4.927
24.3 5.114
28.7 5.650
29.9 Rupture
9.9% Elongation

3 97



L-605 080 in.
E2TAX-15W Sheet

4000 psi @ 16000 F

Stres, si Srai - HursTotal Plasti

Stes, si Sran__%Hor Strain-%

0 0.0 501.8 0.241
4,000 0.016 526.4 0.243

551.0 0.243
Ho~~s Total Plastic 53 .4
HusStrain-% 5640.256

621.2 0.263
0.0 0.0 643.8 0.263
0.3 0.00667.026
0.6 0.008 692.9 0.266
1.2 0.011 718.8 0.267
2.0 0.013 742.5 0.267
2.9 0.013 767.9 0.279
3.4 0.013 790.5 0.271
20.9 0.036 812.7 0.275
27.8 0.036 842.7 0.291
44.1 0.047 861.6 0.298
69.6 0.068 886.6 0.297
91.4 0.080 910.2 0.298
107.2 .0.111 936.3 01.305
140.0 0.131 956.9 0.303
166.1 0.157 982.9 0.301
189.6 0.170 1004.9 0.314
215.3 0isont81e
237.8 0.193 Dsotne
263.2 0.202
287.6 0.201
300.0 0.218
333.6 0.220
359.0 0.227
380.0 9.231
404.6 '0.237
427.1 . 0.241
453.9 0.246
478.7 0.243
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L-S05-211 .080 in.
E2TAX-6T Sheet
650 psi @ 18000 F

Stress, psi Strain-%

0 0.0
650 0.011

Total Plastic
Hours StraJn-%

0.0 0.0
0.3 0.002
0.9 0.003
1.7 0.006
3.4 0.007

19.7 0.008
44.4 0.011
68.0 0.001
91.9 -0.002
117.0 0.008
140.2 0.017
164.0 0.021
187.9 0.0]5
211.6 0.017
235.3 0.015
259.6 0.023
284.8 0.024
307.6 0.029
331.7 0.031
358.6 0.026
381.5 0.034
405.7 0.034
429.9 0.036
454.8 0.035
478.0 0.040
502.5 0.042
524.2 0.040
547.9 0.046
575.6 0.036
596.0 0.046
601.3 0.045
Discontinued

399



* 080 in.

E2TAX14W Sheet

2000 psi @ 18000 F

Total Plastic
Stress, psi Strain -% Hours Strain-%

0 0.0 668.7 0.144
2,000 0.008 692.S 0.145

716.2 0.149
Total Plastic 742.4

Hours Stan%742.4 0. 155

765.1 0.160
0.0 0.0 789.2 0.169
0.4 0.010 817.1 0.174
1.3 0.034 835.7 0.185
2.5 0.044 860.8 0.192

20.7 0.067 883.9 0.190
26.3 0.062 910.9 0.191
43.6 0.084 931.4 0.189
65.7 0.080 957.0 0.193
91.5 0.089 980.2 0.211

116.7 0.097 1003.9 0.203

140.4 0.100
163.8 0.101
189.8 0.107
211.8 0.105
237.7 0.109
262.2 0.115
284.7 0.119
307.8 0.113
357.1 0.123
380.0 0.131
401.5 0.131
428.1 0.132
453.0 0.124
476.0 0.125
500.7 0.121
525.2 0.129
547.9 0.135
570.7 0.139
596.7 0.142
620.6 0.144
645.5 0.133
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O L-605 .080 in.
E3TAX-3W Sheet

2,500 psi @ 18000 F

Stress, psi Strain - %

0 0.0
2,500 0.013

Hours Total Plastic
Strain - %

0.0 0.0
0.2 0.003
0.5 0.005
1.5 0.016
2.1 0.019
3.2 0.022

20.3 0.063
25.8 0.077
45.7 0.110
51.0 0.122
68.4 0.129
91.3 0.142

115.6 0.150
141.1 0.159
164.1 0.166
188.4 0.172
212.7 0.180
236.8 0.185
259.6 0.186
285.5 0.192
308.9 0.195
333.5 0.198
356.4 0.206
379.7 0.211
404.8 0.212
Disct.

0



E3 TAX 2W
3.500 psi .080 in.
I3OOOF Sheet

Stress - psi Strain -%
I 0.0

3500 0.016

Elapsed time Total plastic
- Hours strain -%

0.0 0.0 910.4 0.914
0.3 0.015 934.9 0.971
0.5 0.016 958.4 1.030
!.6 0.011 982.7 I.1i00
3.6 0.020 Discontinued
5.1 0.026
21.4 0.047
29.1 0.077
44. 2 0.107
70.6 0.153
94.6 0.170
118.4 0.218
142.7 0.234
166.4 0.238
190.7 0.242
216.7 0.255
239.7 0.271
263.0 0.279
285.5 0.295
311..8 0.311
334.7 0.315
358.9 0.345
381.0 0.350
406.9 0.354
430.3 0.369
454.6 0.396
478.7 0.420
503.0 0.438
527.9 0.451
553.5 0.446
578.1 0.464
599.3 0.484
622.4 0.502
646.6 0.527
672.2 0.560
694.7 0.593
717.4, 0.638
741.5 0.665
7677.9 0.688
789.2 0.719
815.1 0.762
838.9 0.794
862.3 0.828
885.5 0.864
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_ 080 in.
L-605222 Sheet
E21 AX-3W
5,000 psi 0 18000 F

Stress, psi StrAin-%

0 0.0
5,000 0.034

Total Plastic
Hours Strain %

0.0 0.0
0.3 0.022
1.0 0.059
1.9 0.086
2.6 0.105
3.5 0.127

20.8 0.332
43.8 0.523
69.5 0.644
91.7 0.761

116.7 0.844
139.4 0.931
163.5 1.201
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E3 TAX 4T .080 in.
8,000 psi Sheet
180001F

Stress psi Strain -
0 0.0

3,000 0.019
5,500 0.041
8,000 0.069

Elapsed time Total plasticS- Hours strain -%

0.0 0.0
0.4 0.106

0.8 0.164
1.1 0.211
1.4 0.260
2.0 0.347
3.2 0.476
3.9 0.550
5.0 0.681
22.4 1.863
47.3 3.107
64.3 Rupture
6.2% Elongation
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13 "0 psT .080 in.

iO,00O ps Sheet
1800 0F

Stress - psi Strain - %
0 0.0

10,000 0.062

Elapsed time Total plastic
- Flours strain -

0.0 0.0
0.2 0.177
0.4 0.292
3.6 0.393
0.8 0.540
1.0 0.606
1.8 0.901
18.5 2.031
23.2 2.504
25.9 2.910
26.6 3.025
33.0 Rupture
10.2% Elongation
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E3 TAX 4W 080 in.
11,000 psi Sheet1800 OFSet

Stress - pi Straini

0 0o00
11,000 0. 094

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.1 0.277
0.3 0.732
0.5 1.023
0.7 1.387
1.0 1.769
1.2 2.139
1.5 2.562
1.9 3.140
2.2 3*547
2.6 4.276
2.9 4.715
3.2 5.414
3.4 5.837
3.6 6.202
3.8 6.640
4.0 6.932
4.1 7,208
4.2 7.427
4.3 7.867
4.4 8.120
4o8 8,947
5.8 Rupture
14.5% Elongation

406



l/2E3LBX-7 .500 in.
46,000 psi Bar
12000 F

Stress - psi Strain - %

0 0.0
10,000 0.032
20,000 0.001
30,000 0.414
46,000 5.237

Elapsed time Total plastic
- hours strain - %

0.0 5.037
0.2 5.046
1.1 5.070
2.1 5.090
4.4 5.105

20.6 5.190
25.6 5.199
28.1 5.217
45.7 5.247
69.8 5.296
93.9 5.324

117.1 5.379
142.3 5.423
165.7 5.457
189.1 5.492
214.0 5.509
239.5 5.562
263.2 5.604
285.1 5.641
309.9 5.686
333.9 5.715
357.0 5.754
381.1 5.783
403.3 5.821
429.8 5.854
452.5 5.900

407



i

Elapsed time Total plastic
- hours strain - 7.

477.0 5.945
501.6 5.977
525.8 6.006
548.8 6.071
576.1 6.165
599.0 6.177
621.0 6.244
644.7 6.285
669.7 6.359
693.1 6.416
717.7 6.515
740.1 6.559
766.1 6.658
774.8 Rupture

7.87. Elongation
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E3 LBX 2
52,000 psi Bar

1200OF

Stress - psi Strain -
0 0.0

10,000 0.040
20,000 0.091
30,000 = 0.252
52,000 7.872

Elapsed time Total plastic
- Hours strain - %

0.0 7.612
0.3 7.652
0.8 7.700
1.4 7.734
2.3 7.763
3.0 7.783
18.8 8.048
23.9 8.098
26.6 8.128
43.2 8.273
50.7 8.334
67.4 8.458
91.1 8.624
119.6 8.828
141.7 8.965
163.0 9.109
188.1 9.287
211.3 9.473
235.4 9.679
241.1 Rupture
10.8% Elongation
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E3 LBX 12
57,000 psi .500 in.
1200OF Bar

Stress - psi Strain -
0 0.0

10.000 0.026
20,000 0.077
30,000 0.463
57,000 12.665

Elapsed time Total plastic
- Hours strain -

0.0 12.665
0.3 12.728
1.0 12.804
1.9 12.897
2.3 12.917
3.1 12.956
3.8 12.987
4.6 13.025
20.6 13.519
25.5 13.628
27.7 13.670
44.9 13.991
52.2 14.106
68.8 14.333
76.0 14.423
76.1 Rupture
14.8 Elongation
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E3 LBX 17 *500 in.
64,000 psi Bar
1200 oF

Stress - psi Strain - %
0 0.0

10,000 0.040
15,000 0.063
20,000 0.092
64,000 19.593

Elapsed time Total plastic
- Hours strain - %

0.0 19.593
0.3 19.703
0.9 19.827
1.8 19.925
2.9 20.020
3.7 20.090
4.6 20.110
21.5 Rupture
23.6% Elongation
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L-605-314 .500 in.
1/2E2LBX-27 Bar
4,000 psi @ 1400° F

Stress, psi Strain-%

0 0.0
4,000 0.021

Total Plastic
Hours Strain-%

0.0 0.0
0.5 -. 003
1.2 -. 001
1.9 0.001

2.8 0.0007
3.5 0.001

21.1 0.001

44.6 0.009
67.9 0.015
91.3 0.007

116.0 0.011
141.5 0.022
166.0 0.012
187.7 0.019
212.8 0.016
235.9 0.030
259.4 0.021
284.9 0.021
307.5 0.022
333.3 0.021
355.8 0.027
380.3 0.032
404.0 0.050
429.2 0.029
451.7 0.024
477.4 0.028
502.2 0.034
525.0 0.046
Discontinued
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1/2 E3 LPX 8 .Sooin.
28.000 psi Bar
1400OF

Stress - psi Strain -
0 0.0

10,000 0.057
15,000 0.077
20,000 0.104
28,000 0.163

Elapsed time Total plastic
- Hpurs strain -

0.0 0.0
0.2 0.009
1.8 0.031
2.9 0.052
18.0 0.383
26.7 0.622
45.4 1.254
68.8 1.939
93.2 2.495
116.7 2.930
140.3 3.350
164.7 3.725
186.9 4.033
211.7 4.329
236.6 4.605
258.8 4.826

,-283.5 5.070
307.1 5.310
331.3 5.534
355.9 5.793
382.3 6.050
406.0 6.243
427.0 6.432
451.3 6.652
475.2 6.884
498.9 7.125
523.0 7.387
545.4 7.650
571.8 7.992
596.8 8.357
619.1 8.866
640.0 Rupture

04Elon3atn
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E3 LBX 13
34,000 psi .500 in.
1400OF Bar

Stress - psi Strain -
0 0.0

4010 0.028
9010 0.053

14,010 0.071
34,000 1,394

Elapsed time Total plastic
- Hours strain -

0.0 1.234
0.2 1.264
0.8 1.344
1.4 1.404
1.9 1,453
3.1 1.556
19.4 3.058
24.8 3.563
27.3 3.758
46.3 5.144
51.3 5.444
69.9 6.594
75,4 6.924
95.8 8.134
102.7 Rupture
9.1% Elongation
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E3 LBX 1837.500psi .SO0 in.1400OF Bar

Stress - psi Strain -
0 0.0

10,000 0.047
15000 0.070
20,000 0.097
37,500 2.541

Elapsed time Total plastic
HOURS strain -

0.0 2.356
0.2 2.495
1.2 2.857
2.3 3.410
3.0 3.744
3.7 4.069
4.8 4.616
11.8 7.784
20.5 13.109
24.1 14.078
26.2 14.677
27.4 14.966
28.7 15.536
31.2 Rupture
13.8% Elongation
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E3 LBX 3
41,000 psi .500 in.
1400OF Bar

Stress - psi Strain -
0 0.0

10,000 0.043
15,000 0.078
20,000 0.097
47.,000 4.486

Elapsed time Total plastic
- Hours strain -

0.0 4.286
0.2 4.470
0.4 4.691
0.5 4.788
0.7 4.982
1.2 5.534
1.9 6.162
2.5 6.718
3.0 7.227
3.5 7.662
4.1 8.153
4.6 8.592
5.1 8.891
13.3 Rupture
14.93 Elongation

41

i.

I
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L-605-144 .500 in.
1/23LBX-16 Bar
6,000 psi @ 16000 F

Stress, psi Strain-%

0 0.0
6,000 0.039

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.007
1.2 0.027
2.1 0.036
2.8 0.040
3.5 0.055
4.1 0.063
5.0 0.064

21.5 0.171
28.8 0.203
45.1 0.257
72.3 0.325
97.1 0.371

117.0 0.398
141.0 0;450
168.4 0.483
188.9 0.515
213.0 0.552
236.8 0.587
261.5 0.609
284.9 0.633
309.3 0.655
333.3 0.670
357.6 0.683
381.0 0.703
405.1 0.714
432.6 0.712
454.1 0.733
477.4 0.739
501.5 0.743
Discontinued
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L-605-301 .500 in.
1/2E2LBX-13 Bar

7,500 psi @ 16001 F

Stress, psi Strain-%

0 0.0
7,500 0.041

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.011
0.9 0.026
1.7 0.034
2.4 0.052

20.2 0.234
45.7 0.339
67.8 0.426
90.9 0.507

114.9 0.573
138.7 0.633
163.3 0.685
188.8 0.745
211.2 0.760
236.1 0.804
260.5 0.843
283.5 0.869
3(7.6 0.881
331.5 0.899
355.4 0.910
378.5 0.923
404.1 0.926
427.5 0.943
451.4 0.952
475.8 0.962
500.4 0.967
523.6 0.977
547.3 0.990
573.2 1.001
Discontinued
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"-3 LBX 9 500 in.
12,500 psi Bar
1600oF

Stress - psi Strain -
0 0.0

4.010 0.014
0,010 0.050

12,500 0.067

Elapsed time Total plastic
- Hours strain -

0.0 0. 0 764.5 3.696
0.2 0.013 787.8 3.731
1.0 0.068 812.3 3.760
2.5 0.100 835.7 3.797
2.5 0.172 859.4 3.825
19.1 0.935 883.9 3.862
23.7 1.031 906.0 3.905
26.6 1.096 930.8 3.944
43.4 1.351 956.0 3.989
50.4 1.442 978.1 4.019
67.1 1.635 1002.9 4.063
74.4 1.708 1049.9 4.161
95.6 1.906 1075.2 4.210
117.7 2.091 1101.3 4.282
138.9 2.239 1125.4 4.323
164.1 2.390 1146.1 4.388
187.3 2.530 1171.0 4.453
211.4 2.644 1194.2 4.540
235.1 2.743 1218.1 4.618
258.1 2.825 1242.1 4.665
283.8 2.911 1264.4 4.808
307.3 2.975 1290.8 4.928
331.0 3.040 1315.9 5.044
355.3 3.095 1338.2 5.190
380.1 3.152 1362.8 5.355
408.2 3.201 1387.3 5.538
430.6 3.250 1409.9 5.753
454.2 3.281 1437.3 6.132
477.1 3.323 1460.5 6.613
501.2 3.358 1467.2 Rupturp
525.3 3.390 6.0% E1-)naati'-n
552.7 3.435
573.0 3.455
596.5 3.493
619.3 3.527
643.0 3.542
667.8 3.577
691.4 3.606
643.0 3.541
667.8 3.577
691.4 3.606
716.2 3.627
741.0 o3.662
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F3 LBX 19 .500 in.
17,500 psi Bar
16000F

Stress - psi Strain -
0 0.0

4008 0.017
9008 0.033

17,500 0.095

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.1 0.028
0.3 0.094
0.8 0.278
1.6 0;642
2.4 .0.965
18.9 3.710
22.1 4.040
26.4 4.515
44.3 6.658
50.4 7.256
70.9 9.200
73.6 9.660
74.5 9.787
107.7 Rupture
17.0% Elongation
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E3 LBX 4 . 500 in.
20,000 Psi Bar
1600OF

Stress - psi Strain - 9

0 0.0
4000 0.028

9000 0.056
20,000 0.125

Elapsed time Total plastic
- Hours strain -%

0.0 0.0
0.2 0.074
0.4 0.174
0.7 0.423
1.0 0.727
1.2 0.977

1.6 1.490
2.3 2.137
2.9 2.635
3.4 3.047
4.0 3.411
4,7 3.825
5.2 4.080
5.8 4.368
6.3 4.607
8.7 5.584
22.2 11.013
24.3 11.876
25.8 12.648
27,0 13.232
28.0 13.735
28.8 14.141
30.1 14.734
43.3 Rupture
28.8% Elongation
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A LtX 14 .500 in.

24,000 psi Bar

"1600 oF

Stress - psi Strain - %
0 0.0

4010 0.022
9010 0.051

14,010 0.076
24,000 0.145

Elapsed time Total plastic
- Hcurs strain - %

0.0 0.0
0.2 0.174
0.4 0.543
0.5 0.806
0.6 1.108
0.8 1.639
1.0 2.178
1.2 2.677
1.8 3.870
2.4 4.790
2.7 5.264
3.0 5.735
3.6 6.616
12.2 Rupture
24.5% Elongation

422



L-605-295 o500 in.
1/2BE2LBX-7 Bar
4,000 psi @ 18000 F

Stress, psi Strain-%

0 0.0
4,000 0.033

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0..JO
0.8 0.049
1.4 0.063
2.0 0.076
2.9 0.095
3.7 0.114

21.0 0.280
45.0 0.381
67.7 0.435
92.7 0.467
118.2* 0.501
140.7 0.516
165.5 0.528
190.1 0.546
212.9 0.561
236.0 0.589
260.9 0.601
284.8 0.613
307.9 0.628
333.5 0.651
356.2 0.670
380.8 0.686
405.2 0.704
429.9 0.713
Discontinued
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E3 LBX 15 500 ii.
6,000 psi Bar
1800OF

Stress - psi Strain -%
0.0 0.0
6,000 0.042

Elapsed time Total plastic
- Hours strain - %

0.0 0.0
0.4 0.055
0,8 0.107
1.7 0.175
2.5 0.210
3.2 0.258
19.4 0.692
22.9 0.732
27.40.797
43.3 0.934
67.4 1.068
91.3 1.205
114.4 1.311
140.1 1.669
163.1 1.863
187.7 2.190
211.4 2.550
235.9 3,014
264.9 3.580
286.9 4.088
310.5 4.655
333.3 5.206
357.2 5.931
381.4 6,793
391.7 Rupture
9.3% Elongation
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53 LBX 5
7,100 pq - .500 in.
:8100F Bar

Stress - psi Strain -
0 0.0

7.000 0.050

Elapsad time Total plastic
- Hours strain -

0.0 0.0
0.4 0.075
0.9 0 123
1. 6 0 .191
2.6 0.250
20.2 0.923
45.5 1.438
67.2 1.713
92.3 1.943
115.6 2.189
139.5 2.426
164.3 2.818
193.8 3.398
214.4 4.014
235.5 4.786
259.9 6.527
263.9 Rupture
6.8% Elongation



E3 LRX l0
8.000 pst .500Son.
1800*F Bar

Stress - psi Strain -
0 0.0

8.000 0.043

Elapsed time Total plastic
- Hours strain %

0.0 0.0
0.3 0.105
0.6 0.197
0.9 0.265
1.4 0.367
1.8 0.442
2.7 0.575
3.5 0.683
19.3 1.743
23.1 1.903
26.8 2.021
46.9 2.581
70.5 3.833
9i.5 4.478
U 15.9 6.870
137.7 Rupture
13.8% Elongation
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E 3 L'3X 20
:2.500 p- i .soo in.
183OGF Bar

Stress - psi Strain -
01.0

* 4010 0.015
6010 0.041
8010 0.053

12.530 0.092

Elapsed time Total plastir
- Hours strain -0.0 0.0

0.2 0.446
0.4 0.872
0.6 1.221
1.1 2.009
1.4 2.543
1.7 2.872
2.0 3.367
2.4 4.038
2.7 4.510
10.3 Rupture
30.5% Elongation
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lx 3 in.
F= 3 TrX 2 Forgings
42. 00 psi
!4T))OF

Stress - psi Strain -
0 0.0

10,000 0.047
20,300 0.094
42,000 1.813

Elapspd time Tntal plastic
- Hours strain- 9

0.0 1.603
3.1 1.729
0.3 1.847
0.5 2.012
0.7 2.158
1.1 2.578
1.7 3.162
2.1 3.601
2.5 4.041
2.8 4.415
3.2 4.870
10.7 Ruptura
12.0% Elongation
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3 L•X 2 1 x 3 in.
2 ý,Y0 ) p ,, Forgings
", e.'3OFy

Str.ss - psi Strain -

0 0.0
S"l,903 0.055

15.00O. 0.103
20,000 0.13F
2n, OO 0.286,

E1apsod tim' Total plastic
- H-,urs strain -

0.0 0.0
0.2 0.015
2.1 0.069
3.4 0.107
1 .2 0.986
27.2 1.468
46.0 2.328
69.3 3.145
03.8 3.834

1l1,2 4.386
140.9 4.918
165.4 5.427
187.5 5.857

212.4 6.289
237.5 6.722

259.6 7. 098

284.3 7.528
307.7 7.928

331.4 8.327

356.6 8.759
382.8 9.226
406.5 9.659
427.6 10.094
452.5 10.650
475.8 11.280
495.6 Rupture
'2.7% El ngaticn
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FE 3 TBXI 1 x3in.
35.000 psi Forging.
1400OF

Stress - psi Strain -
0 0.0

10,000 0,052
15,000 0.077
S20,000 0.103
35,000 0.258

Elapsed time Total plastic
- Hours strain %

0.0 0.082
0.2 0.102
O.8 0.142
1.9 0.227
3.1 0.342
19.3 2.527
21.3 3.177
27.3 3.404
45.9 4.492
51.1 5.252
71.8 6.532
94.5 7.832
118.2 9.332
128.8 Rupture
10.1% Elongation
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F E 3 LBX 1 1 x 3 in.
40,000 psi Forgings
1400OF

Stress - psi Strain - %
0

10,000 0.021
15.000 0.043
20,000 0.063
40,000 3.526

Elapsed time Total plastic
- Hours strain -

0.0 3.380
0.2 3.560
0.4 3.670
1.1 4.119
2.0 4.570
2.5 4.861
3,4 5.346
4.0 5.677
4.7 6.059
20,7 10.930
24.0 11.980
24.1 Rupture
12.0% Elongation
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FE 3 TBX 4
17,000 psi 1 x 3 in.
1600o Forgings

Stress - psi Strain - %
0 0.0

4008 0.029
8008 0.047

12,008 0.070
17,000 0.109

Elapsed time Total plastic
- Hours strain -

o.0 0.000
0.4 0.091
0.8 0.188
1.3 0.273
2.2 0.435
18.2 1.980
21.7 2.220
26.4 2,534
44.8 3.613
50.0 3.881
68.9 4.876
74.0 5.107
93.3 6.015
98.2 6.250
114.4 7.045
140.3 8.460
164.9 10.250
169.8 10.700
189.0 12.820
194.0 13.550
218,4 Rupture
19.8% Elongation
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FE 3 LBX 4
17,500 psi Forgings
1600OF

Stress - psi Strain -
0 0.0

4008 0.021
9008 0.052

17,500 0.097

Elapsed time Total plastic
- Hours strain - %

0.0 0.0
0.2 0.094
0.8 0.364
1.5 0.646
2.2 0.875
3.0 1.102
19.3 3.721
22.7 4.206
27.0 4.775
44.3 7.060
50.9 7.994
70.7 11.991
74.2 13.100
75.1 13.348
84.0 Rupture
23.1% Elongation
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'~~ ~ ~ in.18.'300 psi Forgings1603oF

E'apsed time Total plastic
- Hours strain -

13.0 0.0

0.2 0.091
0. 5 0.270
1.1 0.573
1.5 0.776
2.1 J.010
2.8 1.248
3.! 1.454
4.3 1.680
5.3 ,1.850
21.0 4.986
24.5 5.638
2q.0 6.425
45.1 9.309
49.6 10.266
51.6 10.700
77.9 Rupture
23.2% Elongation
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FE 3 LBX 3 1 x 3 in.
25.000 pVi Forgings
,:-floF

Strrss - psi Strain -

0 0.0
6. 000 0.025
11.000 0.050
16,000 0.077

25,000 C.1t1

ilapsed tim'r Total plastic
- Hours strain -

0.0 0.0

0.1 0.480
0.3 1.167
0.4 1.911
0.5 2.409

0.6 2.865
0.7 3.194

0.8 3.569
0.9 3.869
1.0 4.200

1.1 4.513

1.2 4.886

1.5 5.998
1.7 6.635

1.9 7.216
2.0 7.715
2.2 8.381

2.4 8.982

3.0 11.048

3.2 11.712
7.6 RupturP
20.2) Elongation
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FE 3 LBX 6 1x3in.
5,500 psi Forgings

956.9 3.306
Sross - psi Strain - % 982.8 3.462

0 0.0 1005.4 3.601
5.500 0.029 1029.0 3.747

1053.8 3.910
rElapsed time Total plastic 1077.5 4.079

- Hnurs strain - % 1102.8 4.276
0.0 0.0 1126.5 4.458
0.2 0.011 1149.5 4.636
1.1 0.049 1173.5 4. 852
3.3 0.088 1197.3 5.079
4.4 0.102 1222.1 5.339
20.7 0.258 1245.0 5.589
26.2 0.308 1266.7 5.869
28.6 0.333 1293.1 6.209
47.4 0.451 1316.9 6.546
70.9 0.555 1340.8 7.024
96.8 0.653 1365.1 7.704
119.1 0.706 1373.7 Rupture
142.7 0.768 9.1% Elongation
167.7 0.853
191.0 0.885
215.0 0.934
239.4 0.975
260.0 1.001
286.5 1.075
311.0 1.115
335.0 1.158
358.7 1.192
383.2 1.243
409.4 1.295
431.9 1.334
455.6 1.389
478.1 1.444
502.3 1.500
525.1 1.555
551.8 1.640
568.0 1.687
598.0 1.773
621.4 1.838
644.0 1.930
669.2 1.999
692.3 2.093
716.6 2.167
742.1 2.285
765.9 2.365
789.3 2.460
813.3 2.568
837.0 2.681
860.5 2.800
885.1 2.915
908.9 3.031
932.9 3.177
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- I

FE 3 TBX 5 1x3in.
8,000 psi Forgings
1800OF

Stress - psi Strain -
0 0.0

8,000 0.046

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.2 0.050
0.5 0.084
1.1 0.138
2.0 0.193
2.7 0.238
18.9 0.934
22.4 1.057
26.8 1.194
43.0 1.630
67.0 2.161
74.7 2.313
91.0 2.588
113.9 2.977
139.6 3.577
163.1 4.075
187.1 4.880
211.0 5.940
235.8 8.510
241.6 Rupture
9.2% Elongation
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FF 3 LBX 5 lx3in.
85)0 pq t Forgings
1800 OF

Stress - psi Strain -
0 0.0

2,50 0.012
4,000 0.030
5.500 0.039
8,500 0.066

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.2 0.060
3.6 0.132
1.0 0.186
'.8 0.304
2.1 0.339
2.6 0.416
3.0 0.463
19.4 2.085
21.3 2.251
22.9 2.368
25.3 2.566
27.4 2.728
43.1 3.659
51.1 4.152
69.3 5.184
74.9 5.514
911.4 6.477
95.9 6.720
98.9 6.890
116.2 8.060
141.3 11.710
163.0 Rupture
17.2% •,Elongation*
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F= 3 T-X 6 1 x3 in.170•'•Psi Forgings

1800 OF

'tress - psi Strair -
1 0.0

6,000 0.027
8.500 0.054

11.000 0.099

Elapsed timp Total plastic
- Hours strain -

0.0 0.0
0.2 0.285
0.4 0.477
1. 8 0. '57
1.3 1.119
2.1 1.790
2.6 2.219
3.0 3.310
4.7 4.100
5.1 4.380
22.5 Rupture
32.7% Elongation
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Z.3 L.605 Stress Rupture Data

- o



3

Stress-Ruptur. Propertles of 1-605, AMS 5537A
0,005 Inch Sheet - Heat A

Test Grain Specimen Stress Life- Per CentTe-apso, Di Ident. tksi•, Hours,• Pont Remarks

1200 L 3T 50.0 fl3.5 6J3200 L 3 130.0 0.016 52,0
1200 L 20 60.0 514.1 6A1
1200 L 2H 90.0 6.8 31.0
1200 L 2. 135.0 Broke on loadia

2WL 2J1 35.0 3,6 2.620 L 11 30.0 4.6.2 14.8
12.00 L 3L 33.0 9.9 8.711400 L 31 6.0 0A. 5.A
21400 L 21K 27.0 95.0 6,4

1600 L 3 20.0 10.5 7.5
2600 L 3K 16.0 28.7 4.3
1600 L 31 25.0 2.2 8.2
1600 L 1IN 35.0 0.3 7.7
1600 L IN 10.0 59.8 10.3

1800 L 3D 10.0 7.2 5.8
1800 L IF 7.0 15.3 5.1
1800 L 20 20,0 0.2 11.1
1800 L 15 14.o l.1 9.3
180 L 2L 4.0 279.1
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Btms-r* p.* Pzopertie of L-605. , AK 5537A
0,020 Iwh She" - Host A

Toot Grain Bpeeca Stress Life- Per Cnt
__KP 7 ir Ideat. (ksi) Hous Elm Rawks

122 1W 60.0 1.0 13.0
12= T1? 50.0 8. 8.3
1200 T 100 72.0 0.3 23.6
200 T 10 10.30 762.2 2.2

1220 T 20 1.7.0 8.1 19.1
1200 T 60 ".0 210.8 6.8

2WT 22? 52.0 0.1 13.9
12.00 T31 1.o 1.5 9.0
1.0 T 23-2o 32.5 20.3 6.O4
1140 T lii? 30.0 45,9 20,9
11.0 T 113-3? 24.0 527.5 15.1

m T 2 142.0 1.9 7.6
1. T 30 50,o.0 7 9,3
1600 T 110 38.0 20*3 13.7

74 T 3-20 37.5 5.7 14.7
160 To 22o5 64.7.0 1.22
210 T 13-3G 21.0 269.8 12.6

260 0 8r 32.0 0.8 21.0
1600 7 57 22.5 13.9 22,7
2600 7 13? 17.0 .2.0 13.7
2600 T 50 27.0 2.9 17..
2600 T so 21..0 133.6 8.00
2600 T 130 10,5 373.9 7.0
2600 T 90 25.0 6.0 214.2
260 T 25G 37.0 0.2 24.5

2&X T 7V 25.0 1IA 18.3
1800 T W4 11.5 6.? lUA.
1800 T 23-2? 9o.5 11. 11.9
280 0 V1 8.8 17, 8.7
1800 T 113-l 5,75 77,0 5,0
18w T 15? 8.0 30.1 1.6
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(Continued)

stres.-.pture Propntilsa of A-059, A(8 5537A
0.020 Inch Sheet - Heat A

Teat Grain Specimen Stress Life- Per Cent
Ts,,. Dir. Ident. . Ho.r. hong. Ra,,ks

18 0 40 20.0 0.3 15.l
1800 T 13-1. 7.5 28.7 4.
1800 T 70 5.7 136.o 05
1800 T 120 3.5 1131.5 Discontinued
1800 T 13-20 2.5 102.5 6.7
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(Continued)

Stresusa ptur. Properties of L.6 05, AM 5537A
O01.hO Inch Sheet - Heat A

Test Grain Speclien Stress Life- Per Cent
Tem.o Dr. , Ident. (kal) Hours __•,g. Remarks

1140 L 2P 45.0 1.3
110 L 4P 37.O 5.0 15.8
1400 L 5R 60.0 0.1 20.4
11400 L 7R 54.o 0.2 18.2
1400 L 3R 38.0 6.2 11.3
11.00 L IR 30.0 63.o 13.5
110 L 13 55.0 0.2 22.9
1400 L 23 1.4o 1.7 13.0
10 L 68 22.5 846.7 8.9

M6OO T ;K 31.0 1.1 20.7
1600 T 10K 27.0 3.2 24.7
2600 T 2K 22.5 11.3 22.8
1600 T 13-21 20.0 19.9 17.2
1600 T 4L143.0 0.1 25.4
2600 T ilL 37.0 0.5 23.4
1600 T 12L 17.0 74.7 19.7
1600 T 13M 39.0 0.3 22.5
2600 T 7l 28.0 2.9 22.9
1600 T 30q 19.5 23.1 24.9
1600 T 13-I1 15.o 1143.3 13.7
1600 T 5N 31.5 1.1 28.2
1600 T 6N 23.0 10.7 21.4
2600 T 12N 12.0 444.1 7.5
1600 T 12F 42.0 0.1 19.7
1600 T 4P 4o.0 0.3 1U.2
1600 T 3P 22.0 13.2 26.14
1600 T 20P 24.9 99.1 Ul.8
2600 T 13-2? 17.5 4.7.3 17.4
M600 T 4? 9.0 113.8
1600 T 16R 27.5 3.8 10.3
1600 T .ft 20.0 27.5 24.3
2600 T 1IR 10.75 58a.?2 5.1

444



(Continued)

Stress-4upture Propet As of L6(65, A1S 5537A
0.040 Inch Sheet - Heat A

Test Grain Specimen Stress Life- Per Cent
Tetmp. 01P Dir. Ident. (kgi) Hours 9long. Remarks

1600 T 185 41.0 0.2 23.1
1600 T U 38.0 0.35 25.21600 T 23 15.0 75.2 11.3
1600 T 23S 14o.0 172.9 9.1

1800 T 23.0 0,2 30.81800 T 16 15.0 1.4, 13.4
1800 T 2TK 11.5 8.8 20.8
180 T U 20.0 0.3 29.81800 T 20L 10.0 7.6 10.2
1800 3L 8.5 57.0 9.51800 T 18L 7.5 89.0 9.11800 T 154 24.5 0.2 26.14
1800 T 20M 15.o 2.0 16.o
1800 T 33-21 11.0 7.2 16.2
1800 T 1O 10.0 19.6 13.4
1800 T 4.8 329.0 7.6
1800 T liE 21.o 0.9 30.010 T 81 13.0 3.5 18.2
1800 T ,N 1.0 9.0 12.51800 9P 24.0 0.2 23.4
1800 T 11 16.5 0.9 21.7
1800 T 16P 12.5 3.3 17.9
1800 T Z3-21t 9.5 10.0 6.11800 T 17R 900 30,7 10,71800 T 3R 8.0 66.1 11.7
1800 T 21R 6.79 116.1 7.2
1800 T 7R 5.0 278.5 5.71800 T 20R 6.0 113.4 5.0
1800 T 9S 25.0 0.1 19.1
1800 T 22S 25.0 0.1 36.0
1800 T 16S 9.0 26.8 9.0
1800 T 193 8.62 C0.1 8.7
1800 T 33-1S 7.0 93.8 6.8
1800 T 12S 13.5 2.8 18.3
1800 T 15S 19,5 0.A 20.2
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(Continued)

Stries-Rupture Properties of L,605, A11 5537A
0.0O4 Inch Shoet - Heat A

Test Wrain Specimen Stress Life- Per Cent
Te. °0  Dir. Ident, ks.) Hours Zlong. Remarl

1800 L 4K 15.0 1.8 32.5
1800 L 2K n.5 4.9 .8.1
1800 L 71 7,5 121.6 7.4
1800 L 2L 24.5 0.1 30.9
1800 L 6L 9.25 34.9 14.2
1800 L 13-143 5.0 68.9
1800 L 14L 5.o i81.0 4.3
1800 L 7M 20.0 095 28.4
180 L 3M 16.5 2.1 27.2
180 L IN 10.0 1•.3 19.3
1800 L 5M1 7.0 92.3 7.6
1800 L 31N 24.o 0.1 29.0
1800 L 61 12.5 1.9 22.2
1800 L IN 91b 27.1 15.5
I800 L 3P 20.0 o.4 33.4
1800 L 5P 13.0 3.7 18.0
180o L 1? lo.5 7.5 15.2
180 L 7P 4.75 165.3 3.4
1800 L 6R 10.3 9.9 19.2
1800 L 21 7.3 93.3 11.7
1800 L 40R 7.125 76.2 7.2
1800 L 58 25.0 0.1 28.0
18OO L 18 17.5 1.1 18.7
1.00 L 38 9.3 3143 12.6
1800 L 7S 4.5 590.5 4.9
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Stress-Rnpture Properties of L,-605, AMS 5537A
09040 Inch Sheet - Heat A

Test Grain Spec imen Stres Life- Per Cent
a*xp*O! Dir. Ident. (isi) Hours Eln.Remarks,

120O T 8K 66.o 1.2 24.8
1200 T 5K 58.0 1.6 21.1A
1200 T 6K 50.0 1.9 10.2
1200 T 17L 78,0 0.6 28.3
1200 T 16L 72.0 1.2 22.8
1200 T 15L 43.o 812.1 3.3
1200 T 12M 90.0 0.1 49.3
1200 T 1w 56.0 4.6 7.6
1200 T 131 46.o 11.6 4.3
1200 T 16M 85.0 0.3 36.2
1200 T 17N 60.0 6.6 13.7

* 1200 T 15N 52.0 7.6 8.7
1200 T 13-2N 50.0 29.9 4.8
1200 T 6P 56.0 2.7 15.5
1200 T 13-1? 145.0 47.4 5.7
1200 T 7? 45.0 102,4 5.7
1200 T 8p 44.o 247.0 8.9
120O T 4R 107,5 17.2 B.0.L.
1200 T 5R 47.0 20.9 6.5
1200 T IR 41.o 113.2 5.2
1200 T 9R 87.0 .025 61.5
1200 T 5S 52.0 2.9 12.3
1200 T 6S 48.0 9.0 9.3
1200 T 14 42.5 203.0 2.7
1200 T 23-2S 36.0 1114.6 2.0
1200 T 21S 46.5 56.4 4.6

11400 T 17K 50.0 0.7 U.7
1400 T lix 47.0 14. 13.3

1400 T 10K 37.5 14d.e 7.5
1400 T 6L 57.0 o.45 13.5
1400 T 8L 42.0 4.7 5.5
1140 T E3-1L 32.5 39.7 13.5
1140 T lOL 27.5 242.8 16.9
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(Continued)

Stress-Rupture Properties of L-605, AMS 5537A
0oi 40 Inch Sheet - Het A

Tet Grain 8poolmen Stress Life- Per Cent
Toe. Dira• Ident, (kNi) Hours Ilona, Remarks

1400T 5N 148.0 1.6 15.5
m T IN 4o0.0 9.9 U0.9

1Um0 T 2N 314.0 3395 314,2
11400 T J 35.0 259.6
11.0 T 2N 58.0 0.3 18.3
10 T IN 4890 1.7 24.5
1400 T 3X 24. 555.6 10.2
31100 T 1TP 39.0 14.1 7.2
1.00 T 18P 36.0 11.3 12.0
1100 T i5? 29.0 132.3 11.6
11.00 T 153 67o0 0.05 33.5
11.0 T 1R 35.0 25.5 10.2
1.00 T 1 214.o 787.0 13.2
11.00 T 91 22,5 647.0 12.2
2400 T 13-4R 145 285.5
10 T as 43.o 1.9 15.5
110 T 178 30.0 102.0 21.1.
110 T 20 66.0 0.1 31.5

24100 L ii 147.0 1.0 12.2
2.00 L 5K 37.0 5.6 8.1
12400 L 31 30.0 82.3 1.3.8
1400 L U 52.0 1.0 15.2

2100 L 3L 46.0 2.6 12.5
400 L ?L 34.o 146.1 31.5
10 L 5L 21.0 1759.0 12.0
2J0 L 6K 58.0 0.2 17.7
12. L a 56.0 28.2 12.1
12400 L 2 50.0 1.4. 19.3
1. L 4K3 25.0 621.7 17.8
24.00 L I 42.o 5.1 1.7
12400 L 71 314.0 51.7 13.1
1.00 L 21 29.0 1.5 24.4
240 L 6? 55.0 0.2 21.1
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Stress-Rupture Properties of L.-.605, AwS 5537A
0.080 Inch Sheet - Heat A

Test Grain Specimen Stress Life- Per Cent
Tep.°F Dir. Ident. (ksi) Hours glonae. Remarks

1200 T 15T 60.0 2.0 13.9
1200 T 13T 53.5 39.2 10.1
1200 T 9w 42.5 193.3 4.5
1200 T IW 40.0 506.0 Discontinued
1200 T 6v 68.0 0.4 29.4
1200 T 56.0 7.4 16.3

1400 T 7T b40. 4.8 8.4
1400 T 3T 37.5 9.7 10.1
1400 T 4T 12.0 1221.0 Discontinued
1400 T IN 34.0 29.9 9.9

* 1400 T SW 34.0 38.2 9.9
1400 T IW 30.0 169.0 13.5
1400 T l(o 20.0 576.8 Discontinued

1400 L 1T 46.5 1.9 15.6
1400 L 3T 37.0 9.3 8.9
1400 L 2T 34.0 19.2 5.8
1400 L 6W 62.0 0.1 24.7
1140 L JM 50.0 1.1 16.8

1600 T lOT 40.0 0.2 26.3
1600 T 5T 30.0 1.9 21.8
1600 T 14T 17.5 136.1 18.7
1600 T W 23.5 12.9 30.0
1600 T 12W 21.0 31.3 24.4
1600 T 15W 4.0 1000.2 Discontinued

1800 T 9T 10.0 13.1 15.2
18O0 T E3-2T 10.0 33.0 10.3
1800 T E3-4T 8.0 64.3 6.2
1800 T 4T 7.5 29.0 6.7
1800 T 12T 5.25 348.1 5.2
1800 T 2W 15.0 2.5 31.8
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(Continued)

Stress-Rupture Properties of L-605, MS 5537A
0.060 Inch weet - Heat A

Test Grain Specimen Stress Life- Per' Cent
Ts.O Dir. Ident, Neii ) Hour My Reizarks

180 T Z33* 11.0 5.8 IJ4.5
1800 T 33-M 3.5 962.? Diocontini
180 T 13-3V 2.5 *o..8
1800 T 1JM 2,0 1000.3 Discontim

180o L 4T 25.0 0.2 39.6
10 L 6T 20.0 0.5 24A.1
1800 L 5T 11.0 2.8 35.0
1800 L 3w 13.8 4.8 19.3
1800 L 3W 9.0 27.1 30.7
18W0 L 2 6.8 n4.,8 5.9
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Strese-Rupture Properties of L-605, MIS 5759A
0.500 Inch Dix. Bar - Heat z

Test Grain Specimen Stress Life- Per CentTeOmp. 0o Dir. Ident. (ksi) Hours hong. Remarks

1200 L 23-17 64 .0 21.5 23.61200 L 2 63.0 11.6 20.2
1200 L 30 60.0 48.0 20.3
1200 L 33-12 57.0 76.2 1.1,.8
1200 L 25 55.0 205.2 12.81200 L E3-2 52.0 241.0 10.8
1200 L 9 46.0 427.0 8.4
1200 L 13-7 46.0 774.8 7.8

11400 L 26 70.0 0.5 27,61400 L 19 52.0 2.1 18.3
1400 L 6 46.0 4.5 13.92400 L 1 42.0 7.6 13.8
11400 L 3.-3 400 13.3 14.9
11400 L 3-18 37.5 31.2 13.81400 L Z3-13 34.o 102.7 9.1
MOO L 28 34.0 104.3 10.911400 L 3-8 28.0 64O.O 10.712400 L 21 2C.0 827.9 16.4

1600 L 20 31400 1.10 23.62600 L 4 30.0 1.9 31.61600 L 16 24.0 9.2 42.0
160L 114 20o0 36.8 30.01600 L Z3-4. 20.0 43.3 28.81600 L E3-19 17.5 107.7 17.7

1600 L 15 17.5 128.3 29.61600 L 33-14 16.0 9.2 142.0
1600 L 29 13.0 1171.9 15.3
1600 L Z3-9 12.5 11467.2 6.9

1800 L 24 18.0 1.1 61.0
1800 L 8 16.o 2.6 51.61800 L 10 13.0 6.4 34.8
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(Continued)

Stress-Raptu-e Properties of L-6%, AMS 5759A
0.500 Inch Dia. Bar - Hsat 9

Test Grain specimen Stress Life- Per Cent
Temp.? Dir. Ident. (ksi) Hours Z I qonr

0L 12 3.0 6.9 33.0
10 , 3-20 12.5 20.:3 3 05

L 22 10.0 18.2 27.4
1800 L 13-10 8.0 137.7 13.8
180 L 17 7.5 185.3 16.8
180 L 13-5 7.0 269.0 6.8
1800 L 13-15 6.0 391.7 9.3
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Stress-Rupture Properties of L-60,, AMS 5759A
1.00 Inch Dia. Bar - Heat Z

Test Grain Spec imen Stress Life- Per Cent
Tmqp. 0 7 Dir. Ident. (ksi) Hours long. Remarks

110 L 6 52.0 1.8 18.9
114O L 3 1,0 13.6 12.0
2,400 L 8 38.0 29.9 12.0
1400 L 12 35.0 92.6 n.2
1400 L 5 30.0 4o00. 10,2
1400 L 9 27.5 694o5 12.3

1800 L 1 20.0 0.6 48.5
1800 L 4 15.3 3.5 35.7
1800 L 7 12.0 14.1 30.0
1800 L 2 10.0 31.5 27.01800 L 20 8.3 139*5 11Ab
1800 L 11 5.0 608.9 9.3
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Strzes-Rupture Properties of L6054, A148 5759A
1 z 3 Inch Forging - lHat 1

Test Grain Specimen Stress Life- For Cent

Tew*O7 Dir. Ident. tki_ Hours Zln Remaae

1400 T 2 55.0 1.9 13.7
1m T 3 50.0 4.5 26.3
1400 T 4 4.25 19.5 13.6
2400 T 13.2 1200 10.7 12.0
10 T 5 3990 57.1 9.5
2400 T 13-1 35.0 128.8 10.1

1400 T 1 35.o 156.6 15.6
2o4 T 6 29.0 860.0 10.3
um L a 55.0 0.9 16.o
12400 L 9 142.5 16.8 12.8
1400 L 10 40,0 20.2 14.5
1240 L 13-1 4.00 24.1 12.0
24O L 7 38.0 29.8 13.1
1400 L 11 36.0 53.5 8.0
2400 L 13-2 29.0 495.6 12.7
14 L 12 27.5 860.7 12.8

1600 T 13-3 18.0 77.9 23.2
3600 T 13-4 17.0 218.4 19.8
1600 L 13-3 25.0 7.6 20,2
1600 L 13-4 17.5 84.0 23.1

1800 T 11 25.0 o.1 53.0
1800 T 9 17.0 2.1 58.0
1800 T 8 14.o 4.5 38.8
1800 7 11.5 26.9 214.0
1800 T 13-6 11.0 22.5 32.7
1830 T 10 9.0 110.8 23.9
1WO T 13-5 w.o 241.6 9.2
1800 T 22 6.0 131.9 7.0
18oo L 4 17.0 1.5 59.0
1800 L 2 24.o 5.3 50.2
10d0 L 12.5 9.3 A.8
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(Continued)

ftress-Rupturs Properties of L-605,9 AM15 759A
1 x 3 Inch Forging - Heat 2

Test Grain Spec imen Stress Life- Per Cent
TempoF Dir. Ident. N j Hmows Elong. Remarks

18M0 L 1 10.0 53.3 30.6
100 L 135 8.5 63.0 17o2
1800 L 6 8.0 138.0 19.1
10 L 23-6 5.5 1373.7 9.1
1800 L 5 5.0 1299.6 nl.6
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2.4 Lo-605 Fatigue Data
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latluS" hvPsrtt.. of 1-605 A•1 $337A
0.000 1&. Vbeet At Rom Twersta*

Stress Ralto AmO,2 - Travert Directieo . 1600 CpN

lest Stress *4"r

A - 6 129,437 303,000 Failed in 8ause .CCe IU 132,163 240,000L 12,6235 507,000
I 133,525 217,000L 122,623 356,000

L 115,000 664,000* 1105,394 1,907,000 Failed outside of gMuSs sectionK 96,781 1,753,000
1 92,650 4,759,000I 61,750 10,077,000 3I failure1 130,119 660,000 faled in 8aup sectionS 132,163 777,000p 122,623 999,000p 144,000

697,000
x 133,535 339,0001 132,163 264,000N 

i20,0oox 128,0003 136,000 1008 134,883 297,000p 134,988 236,000l 81,750 10,000,000 So failureN 115,000 1,264.000 Feiled in gauSe section"N 6,363 10,000,000 NO failure"N "6,563 10,000.000 Io failureL 134,681 2639000 feiled ls gawUe sectionL 115,000 714.000 Double fractureK 66,563 3,564,000 Falled ia gauge Section
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fatigue Properties of R,-605 hNS 5537A
0.040 In. Sheet Stress Ratio A-0.25
Transverse Direction 1°00 ClK

Maaimm
Best Stress Number
Nimber tasL) of Cycles

A - L 379000 1,671,000 So failure
L 1,000,000
K 1,004,000
K 1,000,000

K 190009000

Fatigue Properties of L-605 AM 5537A
0.040 Ia. Sheet Stress Ratio A-0.25
Transverse Direction - 1800 ClH

Beat Stries Number
mko (psi) of Cwcles Im1arks

A - L 386000 4,877,000 no failure
L 1,000,000
L 19000,000
I 1,000,000
I 1,0009000
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Fatigue Properties of L-605 AM 5537A
0.040 In. Sheet at 1J00°F

Stress Ratio A-0.25 - Transverse Direction - 3600 CFM

maximum
Heat Stress Number
Number (psi) of rcles Remiarks

A - X 32,500 1,054,000 No failure
L 3,555,000
L 1,027,000
K 3,559,000
K 1,4O2,000

Fatigue Properties of L-605 AMS 5537A
0.040 In. Sheet at 1800F

Stress Ratio A-O.25 - Transverse Direction

Maximum
Heat Stress Number
Number, L281) of cycles Remks

A - P 24,000 43,000 Failed in Gauge section
R 15,000 28,000 Faib d in Gauge section
S 15,000 890,000 Failed in Gauge section
R 13,000 1,000,000 No failure
S 13,000 1,000,000 No failure
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hatiisn ftepartlos of 1-405 AM 3$37L
0.0O0 ft. Sheet at 1000O,

Stroes Asti*o Aw.25 o tressmave Direction - 3600 CIN

,est Stress im er

A - P 37,500 1,056,000 -so failure
N 3900,000
N 3,M,000

' 3,631,000

Fatigue FsoMtI" of L-605 AM 5537A
0.040 Is. boes at 1200F

Sltess Ratie MO. 25 - Treswerse Diroetion - 1800 CV

Sllime. •e
most Stress gmdbet
vubmbe (SOL ef Cvles aemmrk

A 9 N 35,5000 1,6299000 So failure
I 1,000,0000
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V8tfSUe ?topetieO of L-605 AM 5537A
0.040 Is. See at 1200ft

Stress Ratio LAm-.25 - Treagyrrse Direetims - 3600 Clx

meat Stress ier
M E tool) of ylem ks

A - K 35,500 1,001,000 so failure
L 3o6.8,000
L. 1,029,000

. 3,607,000
L 1,000,9s

Fatijue PropestLee of L-605 AM 5537A
0.040 In. Sbeet at l40*F

Stress Ratio h-0.25 - TreMWs5eO Directis. - 1800 CN

east Stress er

A - L 32,500 9,000 Failed Is GCaue setties
1 32,500 53,000 Failed in auge section
s 32,500 2,103,000 so failure
8 27,000 1,97,000
K 27,000 1,001,000
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Fatigue Proerties of L,,-605 A 5537A
0.060 IS. Sheet at . Temperature

Stress Ratio A-0.67 o Transverse Diretiem - 1800 ClW

•L Nmtimrn

lest Streos er
hui) Of Cyesr

A - I 135,000 99 ailed to gaue sectiom
31 34
1~490
3 243

a 114,000 1

1,2005112,625 59,000

S~95P000

L 176,000
3 113,0000

1 130,600 24,000
P 39,000
K 72,000
N 77,000
I 65,0003 16,12' 2,011,000
L 10,000,000 so failure
1 10,000,000 so falule
S 1,129,000 Failed Is gauSe section
1 10,035,000 Be failure
"1 95,375 257,000 Failed la gaue section

P 249,000
a 333,000
a 365o000

462



most ftress ýal
206or ~ ~ C (O)cycles ak

A - 16",123 2,0119000 Failed in gauge sectige
1. 10.000.000 so fea ure
p 10.000.0000 No failure
3 191299000 Failed is Sauge settiom
It 959375 333,000
£959375 363o.O

K in22,623 93,000
1. 176.000

3 ~113 *000
p 12MAN

K 130,500 72,000
77, m0

463



Fatigue Properties of L-4W0 AM 5537A
0.040 Is. Oeet at 400'r

Stress Rtio A-0.67 - Tramuaerse Directiles 1800 CPU

btat kress number
mud (se• llf CYua low-ks

A - " 9,000 2.4900000 so failure
L L 10,0"09000

iiiLI 10900090"0
N. 4.10,000000

Faiue lSropertiee of L-60$ AM 3$37A
0.040 In. Seet at jOOF

ftres Ratio ".67 - Trsarverse Direetio - 1600 O

mlet Streos

A - L 38,000 1,0"89000 so failure
K 1,000,000
K
I4
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Fatigue Properties of L-605 A" 5537A
0.040 Ia. Sheet at 800-

Stress Ratio A-0.67 - Transverse Directiou - 1800 CPM

Maximum
Heat Stresa Number
lumber (Pat) of Cycles Rmarks

A - P 39,000 10,000,000 go failure
p 5,360,000

S10,000,000

Fatfa uo Properties of L-605 AMB 5537A
3.040 In. Sheet at 10000F

Stress Ratio A-0.67 - Transverse Direction - 1800 CPM

Heat Stress lNmber
Number of Cycles Remarks

A - R 37,000 1,447,100 No failure
R 1,000,000
K 1,001,000
S 1,000,000
S 1,000,000



fatLiue Properties of L-605 hIt 5537A
0.040 In. Sbeet at Roim T.iperature

Street Ratio A-0,98 - Trasmverse Direction 1800 C1K

Neat sre iberL !•ner (Doi)- of cycles Imarks

SA o 60,000 2,775,000 failed in 8auge section

S2I 490409000p 10,000,000 no failure I

"L 27,0000
L 107000,000
a 650000 1,304,000 firled in gauge section4p 729500 3609000

8 546,000
K 6,209000
m 851,000
xI 843,000
K 1001,000 70,0000
L 739000

H 7"9000

p 649000
K[ 1,0000

X 450
I 29200
I 19,000

3 27,000
L 179000
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fatigue Pro.erties of L-605 AHS 5537A
0.040 In. Sheet at 160007

Streoe Ratio A-0.67 - Transverse Direction - 1800 CPH

meat Stress Number
l__er (#at) of Cycled Reoark,

A - N 31,000 7000 Failed in gauge section
K 31,000 6000
K 27,000 37l000O
K 27,000 375000 No failure
L 21,000 727000 Failed in gauge section
K 21,000 886000 Failed in gauge section
L 14,000 30,000000 No failure
L 4PIL3000
L 4, 318000
L 6,297000

Fatigue Properties of L-603 iMS 5537A
0.040 In. Sheet at 1600°F

Stress Ratio A-0.67 - Transverse Direction - 1800 C1H

HBat Stress Number
*uder Cpsi) of Cycles Remarks

A 1 R 24,000 8,000 Failed in $ause section
1 24,000 277,000
S 13,000 34,000
S 13,000 14,000
5 10,000 830,000
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Fatigue iProperties of L-605 AJS 5537A
O.O4O In. Sheet at 1200F

Stress Ratio A-0.67 - Transverse Direction - 1800 CPf

Mauimum
Heat Stress Number

A - M 35,000 12,000 Failed in Gauge section. Specimen
elongated excessively on loading

L 35,000 890,000 Failed in Ovige section
K 35s,000 4,196,000 No failure
• 30,000 10,000,000 No failure

K 30,000 10,000,000 No failure
YK 30,000 10,000,000 No failare

Fatigue Properties of L-605 AM 5537A
0.040 In. Sheet at 14oo00

Strees Ratio A-0.67 - Transverse Direction - 1800 CPM

Maxim=
Heat Stress Number
Number (psi) of Cycles Remark@

A P 32,9500 l0IO000 Failed in Gauge Section
P 26,000 1,671,000 No failure
N 26,000 1,000,000 No failure
It 26,000 1,000,000 go failure
M 26,000 1,000,000 No failure
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Fatigue Properties of L-605 AlS 5537A
0,040 In. Sheet at 600i1

Stress Ritio A=0.98 - Transverse Direction - 1800 CPN

Nazim
HRet Stress Number
Number (sci) of Cycles eimarks

A * L 38,500 530,000 No failure - Wring loading
K 29225,000 No failure
14 19000,000
p
N

Fatigue Properties of L-605 ANS 5537A
0.040 In. Sheet at lOOOOF

Stress Ratio Amo.98 - Transverse Direction - 1800 CP

Naz~mm
Heat Stress Number
Number (tsi) of Cycles Remarks

A - L 37,000 2,413,000 No failure
1 1,000,000
L
N
N
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Fatigue Properties of L-605 AN 5537A
0.040 Zn. Sheet at 1400°F

Stress Ratio A-0.98 - Transverse Direction 1800 CPN

Best &•roeo number
BL (N of wyles tAwrks

A K0 3.000 19,000 Failed to 8aug sectfor
P 200000 195650000 we failure

3 20,000 19000,000 so failure

Fatigue Properties of ,-605 AM8 5537A
0.040 in. Sbeet at NSo0F

Stress Ratio te O.W - Transverse Direction 800 CI

Best Sress INber
.~nhL. of gntle

A - 24,000 35,000 Failed in 0m4e section
It24,000 38,000
S 13,000 272,000

618000 $359000
4 9000 780,000
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fatigue Properties of L,-605 AU 353)A
0.060 In. Seet at om Temperature

Stress Ratio Am0.23 - Trasneree Direction - 1800 CPM

Bat Stress xwdtermal"Mr ("lo Ce marks

A - T 1309000 257,000 failed in Soule section
T Overloded
T 85,000 10,034,000 No failure
T 100,000 1,966,000 Failed in gauge section
T 130,000 177,000
V 130,000 136,000
V 100,0000 1,142,000
V 130,000 147,000
V 100,000 1,762,000
V 115,000 460,000

a " 0 160,000 5,000
0 55,000 10,027,000 No failure
0 93,000 7,783,000 Failed in Saoue section
0 100,000 4,036,000
0 145,000 77,000
0 145,000 71,000

C " 0 160,000 4,000
0 145,000 62,000
0 115,000 612,000
0 130,000 156,000
0 115,000 552,000
0 160,000 4,000
0 115,000 722,000

A - T 93,000 8,729,000
T 93,000 8,635,000
3 145],000 91,000
V 115,000 795,000
V 100,000 1,931,000
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Fatigue Properties of L-605 AW 5537A0. 060 In. Mbeat at 800*fr
Stress Ito Am0o25 - Traunverse Direction - 1600 CIN

eat Srese number
Number o f cycesg. Iamorke

A T 70,000 5,057 Failed in gauge section
1 60,000 10,347,000 we failure
T $00000 10,8580000

V 80,000 10,060,000
V 70,000 10,356,000

Fati•ue Properties of L-605 AM 5537A
0.060 in. Sheet at. 12000V

Stress Mtlo AuG.25 T-aonmvrse Direction - 1500 CIX

slet " tress iuber
IhMbex, (sell- of Oreles Remarks

A * V 60,000 1,758,000 petled in gaue section
V 1,155,000
V 1,723,000
V M09,000
V 515,000
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Fatigue ]Properties of L-605 AgS 5537A
0.080 In. Sheet at 1600 F

Stress Ratio A-O.25 Transverse Direction 1800 CPN

lqatimum

Heat Stress Humber
Number (Pei) of Cycles Remarks

A - T 36,000 177,000 Failed in gauge section
T 145,000
? 145,000
T 158,000
T 193,000

Fatigue Properties of L-605 AMS 5537A
0.080 In. Sheet at 8000F

Stress Ratio A-0.67 Transverse Direction 1800 CPH

mazxim
Heat Stress Number
Number .Pei) of Cycles Remrks

A * T 60,000 2,889,000 No failure
w 80,000 1,000 Continuous creep
w 60,000 887,000 F•iled in gauge section
V 60,000 4,989.000 Failed in gauge section
w 60,000 10,219,000 No failure

4
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Fatigue Properties of L-605 ANS 5537A
0.060 In. Sbeet at Room Temperature

Stress Ratio A-0.67 - Transverse Direction - 1800 CPM

Meat Stress Number
Juaber ( ý _Of Oycles Remarks

A - T 130,000 12,000 Failed In gauge section
T 130,000 14.000
T 6,000 2,638,000
T 1150000 55,000
T 115,000 56,000
V 115,000 50,000
V 130,000 13,000
V 115,000 50,000
V 65,000 319,000
V 130,000 4,000

a a 0 85,000 384,000
0 100,000 136,000
0 100,000 140,000
0 70,000 3,340,000
0 65,000 449,000
0 70,000 2,526,000
0 65,000 408,000

C a 0 70,000 6,789,000
0 115,000 6",000
0 70,000 2,449,000
0 130,000 21,000
0 100,000 144,000
0 100,000 147,000
0 95.000 275,000 Oscillating load siscalculated

A - T •SS1e0 360,000 failed in gauge section
T 65,000 375,000
V 70,000 2,110,000
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fatigue Properties of L-605 ANS 5537A
0.080 In. Shoot at 1200°F

Strese Ltio A-0.67 Transverse Directi.. - 1800 CmN

Reat Stress wuLer
____ol of CYcle. imarks

A o T 300000 10,1969000 No failure
T 50,000 2,071,000 Failed in 8auge section
T 40,000 2,177,000 Failed in gauge section
T 40,000 7%082,000 go failure
V 45,000 4,220,000 No failure

Fatigue Properties of /,o605 ANS 5537A
0.060 In. Sheet at 160007

Stress Ratio A-O.67 Trausverse Direction 1800 CPH

Naximm
HBet Stress Ember
0mb r (mi) of Cycles Rem ikAw

A - T 30,000 1,477,000 Failed in gauge section
T 4,636,000 so failure
T 1,214,000 failed in gauge rttion
V 29269,000 Failed In gauwg ••,"tiom
V 4,008,000 Friled In 11auge iaction
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Fatigue Properties of L-605 ANS 5759A
1900 In* bar at lomn Temperature

ktress Ratio A=0.67 aImgitudinal Directien 1000 Cff

Meat Itross Nimber
Nmber (fell of Cycles atwrks

2 130,000 50,000 failed in $ause section
115,000 146,000
150,000 4,000
100,000 372,000
115,000 116,000
78,000 2,907,000
78,000 1,182,000
85,000 764,000

115,000 134,000
1300,00 46,000
130,000 51,000
150,000 5,000
100,000 313,000
85,000 928,000

100,000 325,000
85,000 921,000

115,000 133,000
70,000 10,011,000 no failure
85,000 1,077,000 Failed in &&use section

100,000 437,000
78,000 1,524,000

150,000 6,000
100,000 3986000
120,000 64,000
65,000 926,000

130,000 52,000
76,000 1,0446000
75,000 1,9"3,000

100,000 264,000
115,000 147,000
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faetLue lropqrtles of L-605 A6 5759A
1.00 ISO lar at 400'eV

Stress Ratio A-0,o7 TAsItudisal Direction 1800 CPN

Seat Strees liuer
Nuubl of Cycles IMr.aL

S50000 10.426,000 eo failure
709000 10020,000
70,000 10060,000

100,000 19000 Vailed In 8use section
809000 5,278,000
"90,000 2.9869000
"90,000 416,000
"80,000 3.186.000
65,000 6,849,000
60.000 9.900,000 go failure
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Vesats. lrePerties of ,-605 MA 5759A
. 0.09 too*i$ar at 600°I

Stress Ratio A.0.67 Lositudiaal Directieo 1600 CR1

lBet Siess Broker
lizgit.L of Cycles Ammrko

3 609000 1096199000 Failed is "aus* section
70,000 lO O00000 rfaled La 8aqe sectios
600000 2,839,000 Feiled ia laue section
80.000 fkegh. installaeion
80.000 10.2560000 Failed In $sugp eection
70,000 992Sv000 Vailed is gXvge sectios
60.000 29163,000 Failed is gauge section
80.000 "peIemme improperly mchLaed
70,000 10,90O000 so tealuw
00,000 108019,000 a. failure
80.000 3,136,000 Failed is grage sectio
70,000 10,012,000 No failure
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Fatigue Properties of L-605 AMS 5759A
1.00 In. Bar at 12007F

Stress Ratio A-0.67 Lougtiudinsl Direction 1800 CYM

MiaXimM
Heat Stress Number
Mumber (pDo) of Cycles Remarks

3 60,000 10,167,000 No failure
14,844,000 So failure
9,756,000 No failur&
3,307,000 failed in gauge section

45,000 10,026,000 No failure
55,000 11,205,000
45,000 10,072,000
60,000 11,276,000
45,000 10,045,000
45,000 17,478,000

479



Fati4e Prepertiee of 1-605 ANS 5759A
1.00 Ia. Bar at 1600°

Stress NAtto A-0.67 LoqitudLual Direction 1600 CPH

Mhaims
Neat Str.es Number
Ihz LuLL- of Cycles .k

SG,000 400,000 railed Ln sause sectiom
400,000
"60,000
430,000

30,000 6,116,000
5,876,000
6,222,000
9,145,000
7,272,000
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SECTION M1 - INCONEL 702 RAW DATA
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3.1 Inconel 702 Static Test Data
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iTO 3 WiglAUU ?U~Jim8'rISYUT IIU VSI01ITUU OF

COLD ... = ILý 702 UrI

Gg- It,(JPSI) Vtu(nSI) loas. (% in 2")

5605D .020 61,000 136,000 30
3957 .025 91,000 152,000 29
4218 82,000 140,000 29
4549 84,000 144,000 34
4605 93,000 153,000 30
5651 64,000 146,000 34
5M53 79,000 137,000 33
5m0 52,000 141,000 34
6312 79,500 140,000 34
6313 61,000 141,000 35
5449 .031 76,000 138,000 32
5604 79,000 142,000 37

6312 100,000 109,000 34
6314 78,000 139,500 34
6312 .032 85,000 145,000 35
6316 75,500 135,000 35
4548 .034 77,000 136,000 35
39M6 .045 U8,000 147,000 33
4756 63,000 140,000 37
4796 $1,000 140,000 37
5040 62,000 140,000 37
5605 .050 60,000 131,000 36
3047 .062 96,000 152,000 30
5807 .125 90,000 139,000 35
5607 .2350 76,500 134,000 46
6943 56,000 139,000 38

This data submitted by umatiat~n Alloys Product Divislo•o.
The Iatenntional lickal Copany Imc. The beat tretment "as as follows

Hill Aam led at 2000?
Plu Age at 14000 for S hours - ALr cool
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3.2 Inconel 702 Creep Data
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Inconel 702-248 .005 in.
E3LAZ-8 Sheet

40,000 psi @ 1200* F

Stress, psi Strain-%

0 0.0
40,000 0.7C0

Total Plastic
Hours Strain-%

0.0 0.0
0.3
0.6 0.020
1.3 0.009
2.1 0.027
3.2 0.033
4.3 0.040
5.5 0.044

22.1 0.085
41.3 Rupture
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Intonel 702-239 .005 in.
Inconl 70-239 Sheet

E3LAZ-6
48,000 psi @ 12008 F

Stress, psi Strain-%

0 0.0
48,000 0.197

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.015
0.5 0.027
1.0 0.031
1.6 C.034
3.2 0.046

18.9
Rupture
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Inconel 702-236 .005 in.
E3TAZ-12 Sheet

3,500 psi @ 14000 F

Stress, psi Strain-%

0 0.0
3,500 0.044

Total Plastic
Hours Strain-%

0.0 0.0-
0.3 0.005
1.4 0.0007
2.4 0.0005
3.6 0.011

20.3 0.027
27.1 0.023
44.1 0.042
71.7 0.060
92.3 0.111

116.2 0.101
141.0 0.080
163.8 0.022
188.9 0.089
212.2 0.043
235.5 0.022
260.2 0.068
283.9 0.066
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.00 5 in.Inconel-702-249. Shoet
E3LAZ-9
9,000 psi 0 14000 F

Stress, psi Strain-%

0 0.0
9,000 -. 009

Total Plastic Total PlasticHours Strain % Hours Strain %

0.0 0.0 718.0 0.0400.4 q.0004 741.8 0.0490.7 .0004 769.1 0.0511.1 0.002 793.0 0.0472.0 .003 813.5 0.055
3.0 -. 006
4.0 -. 005
4.6 -. 008
5.6 -. 004

21.6 0.008
46.2 -.014
69.9 -. 011
97.1. -. 013

121.0 -. 015
143.8 9.020
165.7 -. 013
190.6 -. 009
216.0 -. 011
238.1 - 007
262.3 0.002
286.2 0.0001
311.3 0.008
335.0 0.0009
358.1 0.013
383.8 0.015
407.3 0.013
435.5 0.018
457.0 0.020
479.9 0.018
502.9 0.02$
525.6 0.026
551.6 0.029
575.2 0.035
597.8 0.039
622.3 0.045
647.6 0.032
670.7 0.031
695.2 0.038
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Inconel 702-240 "005 in.

E3LAZ-11 

-

17,500 psi @ 14000 F

Stess, psi Strain-%

0 0.0
17,500 0.128

Total Plastic

Hours Strain-%

0.0 0.0
0.2 0.003
0.5 0.012
1.3 0.018
2.2 0.026
3.0 0.031
4.2 0.039

20.7 0.078
29.2 0.091
45.3 0.118
64.5 Rupture
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Inconel 702-244 005 in.
E3LAZ-IV Sheet

30.000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
30,000 0.115

Total Plastic
Hours Strain-%

0.0 0.0
0.1 0.017
0.3 0.031
0.7 0.048
1.1 0.066
2.1 0.103
2.9 0.121
4.2 0.169
5.9 0.226

13.3 Rupture
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I

Inconel 702-237 005 in.
E3LAZ-13 Sheet

4,250 psi @ 16000 F

Stress, psi Strain-%

0 0.0
4,250 0.275

* Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.016
0.6 0.013
2.1 0,021
3.0 0.096

19.0 0.091
43.3 0.102
69.8 0.113
99.2 0.212

116.7 0.258
.138.9 0.352
163.1 0.403
187.0 0.490
212.1 0.635
218.4 0.643
237.4 0.723
260.5 0.867
286.2 0.987
288.2 1.035
Dscontinued
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Inconel 702-250 .005 in.

E3LAZ-16 Sheet

4,500 psi @ 16000 F

Stress, psi Strain-%

0 0.0
4,500 0.021

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.009
0.5 0.010
1.2 0.004
1.6 0.004
2.4 0.015
3.7 0.008
4.6 0.011
6.1 0.022

23.3 0.038
30.1 0.048
48.3 0.069
5'.1 0.083
70.2 0.093
96.2 0.132
Discontinued
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o005 in. '
Inconel-702-2

4 1 0ieet
E3L.AZ-14
7,000 psi 0 160CO F

Stress, psi Strain-%

0 0.0
7,000 0.003

Total Plastic
4ours Strain %

0.0 0.0
0.2 0.008
0.5 0.020
1.7 0.036
2.9 0.054
4.1 0.074
5.3 0.091

21.5 0.195
46.7 0.401
52.8 0.449
69.6 0.588
93.5 0.859

100.9 0.970
117.7 1.263
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Inconel 702-245 .005 in.
E3IAZ-1S Sheet

7,000 psi @ 16000 F

Stress, psi Strain-%

0 0.0
7,000 0.322

Total Plastic
Hours Strain-%

0.0 0.0
0.5 0.044
0.9 0.052
1.3 0.050
1.9 0.059
2.5 0.068

19.1 0.169
44.6 0.297
64.1 Rupture
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.005 in.
Inconoul-712-253 Sheet
r 3LAZ-3
8,000 psi § 16000 F

Stress, psi Strain-%

0 0.0
8,000 0.031

Total Plastic
Hours Strain%

0.0 0.0
0.3 0.021
1.0 0.054
1.9 0.088
3.0 0.111
4.7 0.154

20.9 0.531
28.2 0.755
32.9 1.003
37.4 Rupture
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Incone1-702-247 .005 in.
E3 laz-20 Sheet

500 psi @ 18000 F

Stress, psi Strain-0%

0 0.0
500 0.009

Total Plastic
Hours Strain %

0.0 0.0
0.3 0.008
0.6 0.006
1.3 0.008
2.2 0.010
3.1 0.014

19.7 0.047
43.9 0.059
67.7 0.070
93.3 0.080

116.6 0.086
140.0 O.094
165.5 0.101
189.0 0.110
217.0 0.118
238.7 0.133
262.1 0.144
284.5 0.157
308.0 0.166
333.3 0.171
357.0 0.192
379.3 0.206
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Incone'-702-238 .005 in.
E3 laz-17 Sheet
750 psi 0 18000 F

Stress, psi Strain-%

0 0.0
750 0.009

Total Plastic
Hours Strain %

0.0 0.0
0.4 -. 007
0.8 0.0008
1.7 -. 005
2.9 -. 002

19.7 0.016
46.8 0.044
70.7 0.073
93.*7 0.81

115.5 0.107
140.4 0.136
165.8 0.166
187.9 0.198
212.1 0.216
235.8 0.244
261.5 0.256
284.8 0.279
307.8 0.292
333.6 0.313
357.2 0.332
385.3 0.356
406.9 0.372
429.7 0.395
452.8 0.414
475.5 0.422
501.5 0.451
525.1 0.457
547.6 0.485
571.9 0.503
597.3 0.540
620.3 0.522
644.8 0.521
667.5 0.557
S91.5 0.567
718.8 0.584
742.6 0.592
763.2 0.604
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Inconel-702-242 .005 in.
E3LAZ-18 Sheet
900 psi @ 18000

Stress, psi Strain-%

0 0.0
900 0.013

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.004
0.6 0.008
1.0 0.009
1.4 0.010

20.7 0.055
45.1 0.080
68.6 0.108
90.8 0.137

115.0 0.157
138.0 0.172163.6 0.178
! 85.9 0.198
210.9 0.219
233.6 0.238
257.8 0.250
283.0 0.274
306.1 0.289
330.7 0.301
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Inconel-702-246 .005 in.
E3LAZ-19 Sheet
1,000 psi @ 18000 F

Stress, psi Strain-%

0 0.0
1,000 0.030

Total Plastic Total P1
Hours Strain % Hours Strain

0.0 0.0 834.9 0.84,
0.3 0.003 862.2 0.85'
0.6 0.006 886.1 0.86
1.3 0.039 906.8 0.87
2.4 0.048

20.8 0.110
43.0 0.142
69.1 0.179
92.0 0.219

114.8 0.239
138.8 0.246
163.6 0.265
190.1 0.300
213.9 0.324
237.0 0.356
259.0 0.376
282.7 0.403
309.2 0.429
331.3 0.464
355.5 0.490
379.4 0.508
405.0 0.534
428.2 0.554
451.6 0.561
477.1 0.563
500.7 0.588
5218.7 0.606
550.3 0.632
573.8 0.657
596.1 0.675
619.6 0.697
645.0 0.722
668.7 0.720
691.0 0,751
715.4 0.753
740.6 0.763
762.8 0.780
787.9 0.788
811.1 0.834
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Inconel 702-254 .005 in.

E3LAZ-4 Sheet

2,500 psi @ 18000 F

Stress, psi Strain-%

0 0.0
2,500 0.031

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.053
1.1 0.143
1.7 0.203
2.2 0.245
3.0 0.304
3.6 0.340
4.7 0.410

21.2 1.060
Discontinued

0
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Inconel 702-854 .020 in.
E2TAZ-lG Sheet

9,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
9,000 0.031

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.001
0.5 0.001
1.8 0.006
2.9 0.005
5.6 0.005

21.4 0.013
46.0 0.014
71.3 0.019
94.8 0.024

118.5 0.024
144.1 0.035
166.8 0.041
191.0 0.050
218.2 0.046
237.5 0.050
Discontinued
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Inconel 702 .020 in.
E3TAZ-4F Sheet

15,000 psi @ 14000 F

Stress, psi Stain -

0 0.0
15,000 0.056

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.015
0.5 0.019
0.8 0.026
1.9 0.031
2.7 0.033
3.6 0.036
4.6 0.038

22.5 0.071
46.7 0.100
70.8 0.132
"94.2 0.156

119.6 0.193
142.9 0.239
167.6 0.302
186.4 Rupture
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Inconel 702-843 .020 in.

E2TAZ-2F Sheet

20,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
20,000 0.095

Total Plastic
Hours Strain-%

0.0 0.0
0.4 0.010
0.8 0.016
1.7 0.027
2.9 0.031
4.1 0.034
4.7 0.044

21.2 0.097
45.8 0.191
64.4 Rupture
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Inconel 702-188 . 020 in.
E3TAZ-6 Sheet
20,000 psi @ 14000 F

Stress, psi Strain-%.

0 0.0
20,000 0.113

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.015
1.3 C.031
2.1 0.036
3.5 0.C42
4.6 0.052
5.1 0.051

21.6 0.081
29.0 0.096
45.5 0.139
58.2 Rupture
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Inconel 702-186 OZO i

E3TAZ-3G Sheet

25,000 psi @ 1400" F

Stress, psi Strain-%

0 0.0
25,000 0.125

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.014
0.5 0.023
1.9 0.038
2.7 0.044
3.3 0.045
4.2 0.048

22.1 0.155
29.1 0.211
45.2 0.364
52.5 Rupture
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Inconel )02 .020 in.
E3TAZ-3F Sheet
25,000 psi @ 1400' F

Stress, psi Strain-%

0 0.0
25,000 0.125

Total Plastic
Hours Strain-%

0 o• 1)0.0
n.4 0.010
b .8 0.044
1.5 0.056
2.6 0.077
3.6 0.081
5.2 0.105
6.2 0.115

22.9 0.240
23.8 Rupture
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Inconel 702 .0.0 ;,.
E2TAZ-IF Sheet
650 psi @ 18000 F

Stress, psi Strain-%

0 0.0
650 -. 006

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.005
1.0 0.010
1.5 0.008
2.5 0.008
3.6 0.009
4.6 0.012

21.4 0.024
28.3 0.031
45.2 0.032
72.3 0.035
93.4 0.039

117.3 0.052
142.1 0.061
164.9 0.070
190.1 0.080
213.4 0.092-
236.5 0.114
261.3 0.12?
285.0 0.138
309.2 0.155
334.1 0.169
357.4 0.197
381.1 0.211
407.8 0.236
430.8 0.243
453.4 0.268
477.1 0.283
502.1 0.306
Discontinued
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nc'r-'-c'02 .OZO-n.
-2TAZ-2G Sheet
650 p 1i 1300o F

Strs~ psi Sra

0.0
650 C.016

Icto! Plastic
"-urs Strain y

ý.0 0. 1
C'.4 . 1

1.2
2.f
3.9 3.019•:.~0 ",30 '7

2 I . '.0 . 1) 2)

421 0.7. 53

73.4 0.1c02

..148
166.4 '. -74

2-13.3 3.23
237. A

288.0 0.33-3 1 . I ., O 3 6 ? ,313.0 ".305
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Inconel 702 Sheet
E2TAZ-4F Sheet

900 psi @ 1800* F

Stress, psi Strain-%

0 0.0
900 0.001

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.002
1.1 0.007
2.0 O.Ol
2.9 0.018

21.3 0.033
43.2 0.110

69.5 0.142
94.3 0.185

117.2 0.234
139.7 0.285
164.3 0.336
Discontinued
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Inconel 702 . 020 in.
E3TAZ-3F Sheet
1,000 psi @ 18000 F

Stress, psi Strain-%

0 0.0
1,000 0.088

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.001
1.0 0.010
1.8 0.010
3.2 0.006
4.6 0.022

21.1 0.032
46.1 0.037
69.4 0.123
93.8 0.185

119.0 0.235
141.8 0.294
166.1 0.358
192.1 0.423
213.9 0.485
239.9 0.575
264.0 0.620
286.5 0.684
309.5 0.765
333.9 0.829
358.2 0.911
382.4 0.983
386.5 1.005
Discontinued
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Incone1-702 .020 in.
E2TAZ-3G Sheet
1,250 psi 0 18000 F

Stress, psi Strain-%

0 0.0
1,250 0.009

Hours Total PlAstic
Straitn-%

0.0 0.0
0.4 -. 001
0.9 0.001
1.5 0.006
2.2 0.009

18.4 0.057
42.9 0.146
66.5 0.263
91.1 0.390

lS.A 0.684
140.9 0.865
164.6 1.025
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Inconel 702 . 020 in.
E3TAZ-2f Sheet
1500 psi @ 18000 F

Stress, psi Strain-%

0 0.0
1,500 0.026

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.005
1.3 0.015
2.2 0.023
3.1 0.031
4.0 0.043
4.8 0.047

24.2 0.193
48.2 0.505
75.9 0.954
93.1 1.450
Discontinued
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.020 in.
Sheet

E3TAZ- iF
2,000 psi @ 18000 F

Stress, psi Strain-%

0 0.0
2,000 0.099

Total Plastic
Hours Strain-%

0.0 0.0
0.1 0.011
0.4 0.028
1.5 0.064
2.5 0.007
3.3 0.111
4.7 0.151

21.3 0.404
29.0 0.895
45.0 1.822
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EZTAZG .040in.
Sheet

40,000 psi @ 12000 F

Total PlasticStress-psi Strain - % Hours Strain-%
0 0.0

10,050 0.006 573.8 0.11015,050 0.009 596.8 0.114
20,050 0.064 622.1 0.11840,000 0.150 646.2 0.125

668.9 0.126Hours Total Plastic 690.0 0.126Strain-% 717.0 0.127

741.9 0.1300.0 0.0 765.0 0.1280.3 0.003 789.7 0.1281.1 0.008 814.2 0.1321.7 0.009 836.9 0.1342.5 0.012 859.7 0.1373.0 0.014 885.7 0.14619.9 0.031 909.6 0.14745.0 0.045 934.5 0.14767.4 0.047 957.8 0.15192.6 0.057 982.1 O.152116.7 0.057 1005.6 0.150
141.9 0.068
164.7 0.069
191.5 0.076
212.1 0.074
239.0 0.077
261.4 0.079
285.4 0.089
309.7 0.088
332.6 0.096
354.6 0.099
380.6 0.100
405.8 0.101
429.4 0.099
452.9 0.101
478.7 0.082
501.1 0.106
526.7 0.106
551.1 0.101
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Inconel 702 e 040 in.

E2TAZ-21 Sheet
45,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
45,000 0.179

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.018
0.9 0.024
1.7 0.034
2.7 0.035

19.2 0.057
44.2 0.077
69.6 0.098
92.0 0.115

117.0 0.118
141.6 0.137
164.3 0.154
186.9 0.158
212.0 0.171
235.7 0.187
258.7 0.196
284.4 0.205
306.9 0;222
331.7 0.230
356.1 0.245
380.7 0.260
403.9 0.287
427.5 0.306
433.4 0.308
Discontinued

5
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Inconel 702 040 in.

E3TAZ-1F heet

50,000 psi @ 12000 F

Stress, psi Strain - %

0 0.0
10,050 0.044
15,050 0.071
20,050 0.097
25,050 0.124
50,000 0.244

Hours Total Plastic
Strain -%

0.0 0.0
0.4 0.003
1.0 0.010
1.7 0.018
2.2 0.020
2.9 0.025

21.3 0.088
45.4 0.137
68.7 0.168
95.0 0.217

117.6 0.263
141.8 0.306
169.7 0.356
188.2 0.396
213.3 0.457
236.5 0.516
263.4 0.598
283.9 0.672
309.6 0.772
:32.8 0.866
356.4 0.978
381.5 1.096
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Inconel 702 • 040 in.
E2TAZ-1K Sheet

60,000 psi @ 1200* F

Stress, psi Strain-%

0 0.0
10,000 0.027
20,000 0.068
30,000 0.119
60,000 0.241

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.002
0.4 0.019
0.7 0.012
1.0 0.014
1.5 0.016

3.1 0.045
19.3 0.136
44.3 0.257
69.0 0.376
92.2 0.521

115.5 0.704
138.9 0.923
164.1 1; 238
Discontinued

54Z

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



Inconel 702 . 040 in.
E3TAZ-IG Sheet
60,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
15,000 0.059
25,000 0.103
35,000 0.141
60,000 0.243

Total Plastic
Hours Strain-%

0.0 0.0
0.3 -. 001
0.7 0.013
1.6 0.017
2.7 0.029

19.5 0.120
44.5 0.252
68.8 0.419
91.7 0.591

116.1 0.883
142.2 1.390

Discontinued
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Inconel 702 . 040 il.Sheet
E2TAZ-9D
15,000 psi @ 14000 F

Stress - psi Strain - %

0 0.0
15,000 0.099

Hours Total plastic strain - %

0.0 0.0
0.3 0.001
0.9 0.0003
2.3 0.004
3.4 0.002

21.7 0.0009
27.3 0.006
46.5 0.031
69.5 0.067
96.1 0.081

116.6 0.091
143.3 0.099
164.0 0.111
189.9 0.122
212.1 0.132
237.6 0.146
285.0 0.172
307.9 0.195
334.1 0.207
357.6 0.233
383.3 0.251
405.8 0.274
431.2 0.297
455.6 0.309
475.9 0.343
501.4 0.367
526.9 0.389
".;48.1 0.431
572.2 0.485
594.1 Rupture

2.1% Elongation
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Inconel 702 040 in.
Sheet

E3TAZ-40
20,000 psi @14000 F

Stress, psi Strain-%

0 0.0
20,000 0.098

Total Plastic
Hours Strain -%

0.0 0.0
0.2 0.005
0.6 0.010
0.9 0.015
1.2 0.025
2.2 0.025
3.0 0.031
4.0 0.037
4.9 0.037

22.7 0.081
47.0 0.120
71.1 0.150
94.4 0.177

119.8 0.243
143.1 0.307
167.7 Rupture
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.040 in.
Inconel-702. Sheet
E2TAZ-1 G
22,500 psi @ 14000 F

Stress, psi Strain-%

0 0.0
22,500 0.099

Total Plastic
Hours Strain %

0.0 0.0
0.3 0.012
0.6 0.023
1.3 0.023
1.9 0.025
3.0 0.032

21.0 0.098
49.0 0.201
70.7 0.294
94.0 0.454

114.7 rupture
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n 040 in.
Tr•one 1-702 *Sheet
E2TAZ- ID
22,500 psi @ 14000 F

Strqs, psi Strain-,'

0 0.0
22,500 0.086

Total Plastic
flours Strain-%

0.0 0.0
0.2 0.009
0.9 0.026
1.8 0.037
3.3 0.046
4.4 0.046

20.8 0.082
44.7 0.135
68.9 1. 194
93.0 0.266

117.2 0.362
141.9 0.510
165.4 0.945
1 66.5 Rupture

547



.040 in.
I.nconel-702 Sheet
E2TAZ-1 J
25,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
25,000 0.097

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.012
0.8 0.022
1.9 0.028
3.4 0.041
5.3 0.046

23.0 0.120
45.9 0.228
69.3 0.349
93.5 0.657

114.2 rupture
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Incoenl 702 .040 in.

E2TAZ-1F Sheet

4,000 psi @ 16000 F

Stress, psi Strain-%

0 0.0
4,000 0.030

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.007
0.6 0.025
1.5 0.037
2.6 0.036
3.4 0.056

20.1 0.071
44.7 0.17,6
67.9 0.148
91.7 0.183
Discontinued
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I
I

Inconel 702 .O4O in.
92TAZ16K Sheet

5,000 psi 0 16000 F

Stress - psi Strain - %

0 0.0
5,000 0.028

Total Plastic
Hours Strain - 7.

0.0 0.0
0.2 0.004
0.6 0.005
1.2 0.009
2.0 0.014
2.7 0.015

19.4 0.033
44.6 0.060
66.9 0.094
92.1 0.143

116.1 0.187
141.3 0.245
164.1 0.301
191.0 0.385
211.6 0.459
238.4 0.588
260.9 0.705
284.9 0.861
309.1 1.059
332.1 1.314
354.2 1.619
380.1 2.403
405.3 3.043
428.9 4.272
452.2 5.682
576.6 Discontinued
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lnconfel 702 .040 in.
L3TAZ-IK Sheet
7000 psi @ 16000 F

Stress, psi Strain -

0 0.0
7,000 0.039

Total Plastic

Strain - %

0.0 0.0
0.6 0.0004
0.8 0.0002
1.7 0.0002
2.3 C.001

21.9 0.109
26.2 0.151
43.4 0.283
69.4 0.660
74.4 0.775
93.2 1.331
Discontinued
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.040 in.Inconel 702 Sheet
Z3TAX-3G
10,000 psi 0 16000 F

Stress - psi Strain -

0 0.0
10,000 0.051

Hours Total Plastic Strain -

0.0 0.0
0.2 0.011
0.8 0.031
1.4 0.048
1.9 0.060
2.8 0.075
3.3 0.085

22.2 0.697
24.0 0.807
26.0 0.984
26.8 1.050
27.4 1.113
38.1 Rupture

4 • 67 longation
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Inconnel-702 040 in.

E2TAZ-l1I Sheet

500 psi @ 18000 F

Total Plastic
Stress, psi Strain - % Hours Strain-%

0 0.0 690.5 0.240
500 0.001 717.7 0.251

741.5 0.260
Total Plastic 764.9 0.271

Hours Strain -% 788.4 0.275
813.7 0.286

0.0 0.0 835.8 0.296
0.2 0.0 857.3 0.305
1.0 0.002 886.2 0.317
1.8 0.003 910.7 0.333
2.6 0.003 934.1 0.336
3.2 0.003 957.6 0.344

18.0 0.007 982.0 0.346
45.0 0.009 1004.9 0.362
69.9 0.008
92.9 0.013

117.6 0.017
142.2 0.017
164.8 0.027
187.7 0.037
213.7 0.045
237.6 0.050
262.4 0.0b3
285.8 0.068
309.9 0.069
333.1 0.074
359.3 0.080
381.9 0.090
406.1 0.099
434.0 0.107
452.6 0. 120
477.6 0.126
500.8 0.135
527.7 0. 144
548.2 0. 156
574.0 0. 171
597.1 0.179
620.7 0. 188
645.7 0.210
669.7 0.222
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.040 in.
Inconel 702-871 Sheet
E2TAZ-1H
1350 psi @ 1800* F

Stress, psi Strain-%

0 0.0
1,350 0.021

Total Plastic
Hours Strain-%

0.0 0.0
0.2 -. 002
0.8 0.0007
1.7 0.004
2.4 0.009
3.4 0.011

19.6 0.045
44.5 0.125
68.3 0.220
91.5 0.330

117.1 0.444
140.4 0.580
164.1 0.710
188.7 0.872
213.3 0.997
217.7 1.015
Discontinued
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040 in.
Inconel 702 Sheet

E2TAZ-17K
2,000 psi Cq 18000 F

Stress - psi Strain - 7.

0 0.0
2,000 0.036

Total Plastic

Hours Strain - 7.

0.0 0.0
0.2 0.005
0.7 0.032
1.3 0.035
2.1 0.048

20.7 0.158

26.1 0.215

43.5 0.402

49.9 0.489

66.8 0.750

92.1 1.168

114.5 1.649

139.5 2.228

163.7 2.823

501.2 Discontinued
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Inconel 702-874 .040 in.

E2TAZ-2G Sheet

850 psi @ 18000 r

Stress, psi Strain-%

0 0.0
850 0.019

Total Plastic
Hours Strain-%

0.0 0.0
0.6 0.003
1.6 0.002
3.0 0.006
4.2 0.011

21.0 0.025
28.6 0.037
44.3 0.057
68.9 0.058
92.7 0.082

116.4 0.100
Discontinued
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3.3 Inconel 702 Stress Rupture Data
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Stress Ruptu•, Properties of Inconel 702 AM5550
O.0O5 l- 8heet - Beat A

Test Grain Bpeoimn Stress Life- PercentTom.°OF Dir Idn (kni) Mom," --low Re

200 L 10 80.0 0.5 4*.7
L 3 36o 23.0 2.1
LL 9 60.0 1.1 3.1
L 1 46.o 3.9 2*5

1200 L 12 .0.0 1 1.6 le

o240 L 13 27.0 7,0 2.5
L 24 35.0 0.3 2.5
L 16 20,0 61.0 1e2
L 17 24.0 22o3 1.1
L 14 17.8 268,0 1.6
L 15 30.0 2.5 1.14

OOL 1 100 1.4 200

1600 L 24 8o0 26142 3.5
L 1 10.0 0.4 1.2
L 19 10o0 25.5 3,6
L 20 25o0 0.1 1.8
L 21 20.0 0.5 2.7
L 22 12.0 12.1 3.5

1600 L 23 35.0 3.0 146

1800 L 30 5.0 o0.4 9.3
L 25 2o0 346.4 7*7
L 26 13o0 0.025 5.1
L 27 3e6 17,7 5.9
L 28 306 1.,8 165

1800 L 29 8.0 1.7 9.8
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(Cmt.)

Stref@sFOpttwe PrOPerties of Incoel 7029 Am 5550
0040 lnch Sheet - Neat j

Test Oralm Specimen Strees Lifa- Per CentTenp. OP Dir. Ident. (kd Coluxe Ems. Faaauks

1800 T 17j 9'8 0.3 60.5
18j 6.1 298 41.0
20J 4.92 9.6 3.4

19L1 2095 282.9 6803
1n 11.0 0.2 50o0
18 8.A 0.9 n.5
2m 4.6 21.6 40o.5
17K 2.0 501.2 Di•cntinued

L 8D 1.0 0.3 78.8
5D 8.0 0.9 9.4
6D 7.0 1.9 18.8
7D 4.7 21.3 40.5
7? 13,0 0.1 76.4
5F 6,0 3.2 36.5
8F 4.0 23.9 37.9
6?r 3.75 60.0 48.0
"7D 7.9 0.8 59.8
3a 5*0 26.9 31.0
20 1.0 0,2 5.1,8
60 7.0 1.5 29.4
30 3.8 33.0 42.0
S4.9 7.A 3o.4
5H 3.8 111.1 72,0

13 3.0 241.0 39.9
28H 2.7 300.8 9.8
61 14.0 0,1 96o5
8J 8.5 o.4 54.1
7V 7.7 1.1 39.8
V 3.0 68.0 82.0
5J 4.4 12.3 68.7
6K 6.8 7.5 35o6
5K 6.0 4.o 37o8
8K 4.8 10.0 -1.5
"7K 3,0 140.2 72.1
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Stiress,-Fpture Prvpertles of Iancone 702, AM. 5550
0.O4O Inch Sheot - Heat A

Test orals Specimen Stress Life- Per Cent
T~** Dir. Ident. .( ) Howe BLOM. Renk

1600 T 1uD 25.0 0.2 19.9
137 12.1 Jh.O 6.8
16m 9.0 66.7 4.1
127 8.4 lO6.0 8.1
160 18.2 1,2 13.7
lho 17.0 3.9 12.6
130 110.5 54.2 5.9

23-30 lO.5 38.1 4,6
13 27.0 0,6 16.1
12i 8.2 96.3 16.9
14H 7.0 142.9 i0o5

16XR 12.0 19.7 5.7
13J 29.0 o.1 24.4
1uJ 17.7 18.0 13.9
12J 13.0 18.7 9.9
16,1 12.8 4*.7 8.0
us 23.0 0.4 19.8
1 17.5 2.4 13.4
12 10.0 35.0 12.O
1K 7.0 93.8

1& 5.0 576.0 Discontinued
1800 17D 10.0 o.h 47.8

19D 8.5 1.0 66.5
18D 7oO 3714 o4.5
20D 6.2 2.6 33.1
177 12.0 0.1 74.o
18Y 5.0 5.9 28.6
197 3,o 94.8 49,0
2W 8.45 1.0 1.80
170 4.4 9.8 59.3
18o 3.5 39.9 21.0
190 2.5 665.0 Dimscwtinued

30 O.0 33.1 43.o
172 8.6 0.6 49.2
I8H 6.0 3.8 34.8
12 o.5 10oo0.9 -
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(cant.)

Stress-Rupture Properties of Inconel 702, AMS 5550
.0O1O Inch Sheet - Heat A

Test Grain Specimen Stress Life- Per Cent
TMp ŽF ir. Ident. tki) Hours Elago Remarks
11o00 T 911 80.0 0.1 14.5

8M 37.5 12.9 3.0
10N 26.0 67.0 3,1

E3-14 8.0 981.0 -
9,1 79.0 0.033 9.2

101 60.0 0.7 9.9
3121 25.0 131.3 2.2
10K 55.0 1.7 4.5
ilK 50.0 2.1 6.8

8K 39.0 8.0 2.7
9K 30.0 28.6 4.4

L ID 57.0 1.0 1.6
2D 148.0 2.6 4,1
liD 44.o 3.9 7.1
3D 38.0 17.0 6.6
2F 7h.0 0.1 7.6
37 66.0 0.5 3.8
1F 40.0 6.7 7.0
14? 29.0 57.7 2e9
ho 72.0 16.b 7.6
20 56.0 0.9 6.0

120 20.0 241.1 5.4
5r, 30.0 0o.0 3.6
2H 37.0 16.4 3.1
7H 62.0 0.5 8.6
S31.0 31.0 2.8
IH 27.0 173.7 1.8,
3H 38.5 10.8 3.4
3V 67.0 0.3 9.52J h5.0 5.0 7.4
1J 39.0 12.0 6.5
h4. 30.0 70.7 4.2
1K 70.0 o.• 6.3
21 58.0 o.0: 4.7

23.0 272.3 2.01600 T 12D 3NO, 0.1 14.2
13D 20.0 0.5 12.4
16D 16.o 1.9 18,5
w14 11.0 20.2 7.2

561



$e

Stress-Rupturs Properties of Incowl 702, ANS 5550
0O90O Inch Sheet - Heat A

Test Grain Specimn Stress Life- Per Cent
m ., Dir. Ident. ciL Hoours Elmg. ,,emarks

1200 T 4D 85.0 o.016 6.1
60 80.0 7.8 4.2
5D 75.0 40.6 4.1
3D 70.0 0 .h 4.2
5F 9e.0 0.1 13.r
37 90.0 1.2 5.8
6? 84.o 17 3.7
4F 68.0 69.0 4.4

z33.. 50.0 3815 -
ho 98.0 0.1 3.7
50 82,0 3,6 4.6
6D 64.o 94.1 3,5
6H 94.o 0,7 9.4
5H 91.0 1.0 6,7

12H 55.0 310.8 2.5
3H 80.0 4.3 4.8
4H 79.0 26.o 4.4
5J 79.2 18.0 5.0
61 78.4 28.1 4.8
W 96,0 0.1 12.8
3K 92.2 0.7 13.0
51 85.0 2,7 6,8
U 64.o 95.9 4.2
6K 40.0 1005.9 Discontinued

I0O 8D 60.0 0.8 9.6
1Im 38.0 1460o 3.3
1id 33.0 24.0 4.2

93-lD 20.0 157.7 -
9D 15.0 594.1 Discontinued

1OF 69.8 0.2 4.1
13. 65.o 0.3 4,7

9F 36.5 13.3 6.6
87 27.0 93.0 2,6

10O 70.0 0.3 4.4
8o 58.0 0.7 7.7
Min 46.0 4.2 6.6
90 3LO 26.7 3.5

11o T 120 20.0 214L1 5.A4
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Stress-Ruptu" PrVsperti.s of Iaconel 70 2 p ANS 5550
0.020 Inch Sheet - Heat A

Test Grain Specimen Stress Life- Per Cent

120 T o7 90.5 0.1 8.1
T lip 85.0 0.9 5.1
T 67 70.0 23.6 2.8
T 78.0 0 L8 2.8
T 63 61.0 89.1 2o3um T 77 58.0 0.3 3.3
T 9? 40.o 5.4 2.2
T E3-1F 15.0 le.64
T 7G 36.0 12.h L4
T 80 26.5 66.3 2.51600 T 12F 2LO 0.2 5.2
T 107 14.o 8.1 5.6
T 12G 11.0 22.9 L.6
T 14G 13.o0 4.5 15.3
T 1or 8.0 51.0 5o4
T 110 15.0 0.7 13.71800 T 13F 8.0 0.1 67.8
T 15F 4.0 32.6 60.0
T 23-1 2.0 45.o -
T wi 3.3 206.9 98.6
T 1313 5.0 7.9 33.3
T W0 6.2 2.6 35.0
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3.4 Inconel 702 Fatigue Properties
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Fatigue Properties of Inconel 702 AMS 55SO - 0.040 Inch Sheet
At Room Temperature - Stress Ratio A - 0.25

Tranverse Direction - 1800 CpM

Heat Maximum Number
Number Stress of Cycles Remarks

(psi)

A-D 115,200 1,054,000 Failed in gauge section
F 639,000
H 641,000
G 475,000
K 711,000
D 1299600 466,000
G 489,000
K 415,000
J 353,000
F 363,000
K 103,680 1,296,000
H 1,089,000
J 3,274,000
G 1,414,000
D 1,665,000
3 140,400 236,000
K 167,000
D 190,000
F 140,000
H 100,000
K 90,000 10,000,000 No failureJ 3,982,000 Failed in gauge section
H 10,000,000 No failure
G 1,115,000 Failed in gauge section
F 1,726,000
3 135,360 231,000
F 135,360 145,000
H 84,000 10,000,000 No failure
D 10,000,000
G 10,000,000
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Fatigue Properties of Inconel 702 A4S 55S0 - 0.040 Inch Sheet
At 600*F - Stress Ratio A * 0.25
Transverse Direction - 1800 CP!4

Heat Max iamum Nber
Number Stress of Cycles Remarks

______(psi)

A-J 74,000 1,645,000 No failure
K 1,014,000
D 1,000,000
F 1,005,000
G 1,001,000
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Fatigue Properties of Inconel 702 A14S 5550 - 0.040 Inch Sheet
At 1000*F - Stress Ratio A - 0.25
Transverse Direction - 1800 CPM4

Heat Max imum Number
Number Stress of Cycles Remarks

(Apsi)

A-J 79,000 1,710,000 No failure
F 1,000,000
H 1,000,0000
G 1,000,0000
K 1,00000000
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Fatigue Properties of Inconel 702 AMS 5550 - 0.040 Inch Sheet
At 1000"F - Stress Ratio A u 0.25
Transverse Direction - 3600 CP,4

Heat Maximum Number
Number Stress of Cycles Remarks

(psi) _

A-F SOSO0 3,679,000 No failure

G SS,000 1,002,000
H 50010,000
J 4,121,000
K 1,001,000
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Fatigue Properties of Inconel 702 AMS 5550 - 0.040 Inch Sheet
At 1200"F - Stress Ratio A * 0.25
Transverse Direction - 1800 CPM

Heat Maximum Number
Number Stress of Cycles Remarks

psi)

A-K 80,000 1,523,000 No failure
G 1,040,000
F 1,000,000
D 1,0000000
J 1,000,000
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Fatigue Properties of Inconel 702 MNS 5550 - 0.040 Inch Sheet
At 1200*F - 'tress Ratio A - 0.25
Transverse Direction - 3600 CPM

Heat Maximum Number
NUmber Stress of Cycles Remarks

(psi)

A-J 5000 3t466,000 No failure
G l,006g000
F 30598,000
D 10013,000
K 3,535,000
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Fatigue Properties of Inconel 702 AMS 5545 - 0.040 Inch Sheet
At 1400*F - Stress Ratio A a 0,2S
Transverse Direction -1800 CPM

Heat Max imum Number
Number Stress of Cycles Rem~arks

(psi)

A-G 65,500 160,000 Failed in qauge sectionR 65,500 ý98,000 Failed in gauge sectionJ 47,000 1,249,000 Failed in gauge sectionF 47,000 1,015,000 No Failure
H 47,000 1,000,000 No Failure

571



Fatigue Properties of Inconel 702 MS SSSO - 0.040 lack Sheet
At 1400"F - Stress Ratio A - 0.2S
Transverse Direction -3600 CPN

Hmot Muximum inaber
limber Stress of Cycles RMarks

-...... (psi)

A-K S5,000 3369000 Failed in gage section
J SO,00 966,000 Failed in gaqe section
G SOo00 340v000 Failed in gSuge section
F 47,000 1,463,000 Failed in gauge section
H 47,000 1,014,000 No failure
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Fatigue Properties of Inconel 702 M4S $550 - 0.040 Inch Sheet
At 1800*F - Stress Ratio A a 0.25
Transverse Direction - 1800 Cp.4

Heat Maxiaum 1tkber
Number Stress of Cycles Remarks

(psi)

A-G 8,000 1,170,000 No failure
F 1,000,000D

K
J
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Iii
Fatigue Properties of Inconel 702 MIS SSSO - 0.040 Inch Sheet

At Rom Tmperature - Stress Ratio A - 0.67
Transverse Direction - 1800 CPO

Heat NaimuM U~mber
Umber Stress of Cycles Remarks(Psi) ,

A-K 115,200 5783000 Failed in gauge section
J 83,000 j
D 90,000
G 77,000
H 74,000
D 129,600 ,0000
F ~2,000
K 479000
J 45,000
G 30,000
F 86,400 358,000
D 350,000
H 499,000
K 306,000
G 318,000
F 79,200 773,000
K 589,000
D 617,000
H 783,000
G 475,000
K 64,800 10,000,000 No failure
J

H
G
F
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Fatigue Properties of Inconel 702 AMS 5550 - 0.040 Inch Sheet
At 400"F - Stress Ratio A - 0.67
Transverse Direction - 1800 Cp?

Heat Maximm Number
NMmber Stress of Cycles Remarks

-t(psi) ....

A-J 779500 8400000 Failed in gauge section
H 77,SOO 4179000
G 74,0SG 199,000
D 77,500 1,27830o0
F 70,000 29398,000
K 65,000 10,000,000 No failure
H
D
G
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Fatigue Properties of Inconel 702 ANS SSSO - 0.040 Inch Shoot
At 600o F - Stress Ratio A - 0.67

Transverse Direction - 1800 CPM

Heat maximsm Number
Number Stress of cycles Remarks

(]?si)

A-H 74,000 1,481,000 No failure
D 1,000,000
F 1,000,000
G 1,000,000
J 1,000,000
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Fatigue Properties of Inconel 702 AMS 5550 - 0.040 Inch Sheet
At 800*F - Stress Ratio A w 0.67
Transverse Direction - 1800 CPM

Heat Maxialml Number
Number Stress of Cycles Remarks

(psi)

A-G 74,000 8910000 Failed in gauge section
K 2,3S1,000
J 179,000 Failed in gauge section

Specimen bentD 232,000 Failed in gauge section
Specimen pitted in gauge
area.

F 29295,000 No failure
D 67,000 10000,000
K 4,866,000
F 10,000,000G

H
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Fatigue Properties of Inconel 702 MNS S550 - 0.040 Inch Sheet
At 1000*F - Stress Ratio A - 0.67
Transverse Direction - 1800 CPM

Heat Maximm Umber
Number Stress of Cycles Remarks

(psi) _____

A-F 79,000 1,441,000 No Failure
G 1,000,000
H
J

K

578



Fatigue Properties of Inconel 702 AMS S550 - 0.040 Inch Sheet
At 1200*F - Stress Ratio A a 0.67
Transverse Direction - 1800 CPM

Heat Max imm Number
Number Stress OF Cycles Remarks

..si)_.
A-D 810000 S08,000 Failed in gauge section

G 13,000
G 39400,000
F 65,000 333,000
F 10,000,000 No failure
H 10,0000,000
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'I,
Fatigue Properties of Inconel 702 M4S 5550 - 0.040 Inch Sheet

At 1400*F - Stress Ratio A - 0.67
Transverse Direction - 1800 CPN

Heat Mximua Numaber
Number Stress of Cycles Rmarks

(psi)

A-D 65,600 S,000 Failed in gauge section
J 58,000 388,000
G 49,000 549g,000
K 449000 326,000
F Overloaded
F 867,000 Failed in gauge section

5
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Fatigue Properties of Inconel 702 AMS 5550 - 0.040 Inch Sheet
At 1600*F - Stress Ratio A a 0.67
Transverse Direction - 1800 CPM

Heat Max iLum Number
Number Stress of Cycles Remarks

- ( si(pi) - _

A-K 26,000 S0,000 Failed in gauge section
K 26,000 230,000
D 20,000 56,000
G 20,000 610,000
F 12,090 10,000,000 No failure
D 12,0 0 4,078,000 No failure
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Fatigue Properties of Inconel 702 ANS 5550 - 0.040 Inch Sheet
At 1800*F - Stress Ratio A m 0.67
Transverse Direction - 1800 Cp4

Heat Maximum Number
Number Stress of Cycles Remarks

(psi)
A-H 8,00 1,3979000 No failure

J 1,000,000
K
D
F
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Fatigue Properties of Inconel 702 ANS 5550 - 0.040 Inch Sheet
At Room Temperature - Stress Ratio A a 0.98

Transverse Direction - 1800 CPH

Heat Maxuumu Number
Number Stress of Cycles Remarks

(psi)

A-K 115200 56,000 Failed in gauge section
D 549000
G 519000
J 59,000
H 39,000
K 840000 285000
J 256,000 Failed outside gauge section
H 8S,000
F 223,000
D 385,000
K 100,800 118,000
J 158,000
G 88,000
F 113,000
D 115,000
F 129,600 28,000
K S0,000
H 18,000
G '21,000
0 25,000
D 64,800 10,000,000 No failure
F 1,104,000 Failed in gauge section
G 10,000,000 No failure
H 10,361,000 No failure
J 909,000 Failed in gauge section
K 72,000 1,373,000
J 1,753,000
H 809,000 Failed outside gauge section
G 76S,000
F 165,000
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Fatigue Properties of Inconel 702 ANS SSSO - 0.040 Inch Sheet
At 600}F - Stress Ratio A a 0.98
Transverse Direction - 1800 CP

Heat Maximum Number
Number Stress Of Cycles Remarks

(psi) ,,_,

A-k 74,000 656,000 Specimen bent
D 29S,000 Failed in gauge section
M 403,000
F 268,000
G 68,000 683,000
G 64,000 1,894,000 No failure
J 1,000,000
K
D
F 74,000 700,000
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Fatigue Properties of Inconel 702 AMS 5550 - 0.040 Inch Sheet
At lO00F - Stress Ratio A a 0.98
Transverse Direction - 1800 CPm

Heat Max iiun Number
Number Stress of Cycles Remarks

psi)

A-D 79,000 1,000 Failed in gauge section
K 106,000
J 1,000
G 1,000
H 70,000 1,000
K 2,501,000 No Failure
H 1,000,000
G 1,0001000
J 79,000 1,177,000 Failed in gauge section
F 79,000 2,244,000 No failure
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Fatigue Properties of Inconel 702 AMS 5550 0,040 Inch Sheet
At 1400OF - Stress Ratio A u0,98
Transverse Direction - 1800 CPM

Heat Max into Number
Number Stress of Cycles Remarks

A-F 65,000 6, 000 Failed in gauge section
G 6S,000 26,000
G 65,000 31,000
D 60,,000 19,000
F 40.000 1, 000, 000 no failure
H 409000 1,000,000 No failure
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Fatigue Properties of Inconel 702 MqS S550 - 0.040 Inch Sheet
At 1800*F - Stress Ratio A - 0.98
Transverse Direction - 1800 CpM

Heat Max mtm Number
Number Stress of Cycles Remarks

(psi)

A-K 8,000 68,000 Failed in gauge section
J 170,000

- G 32,000
G 112,000
D S10,000 No failure
H 5,000 1,497,000
H 1,000,000
J

K
E
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SECTION IV - Incoloy 901 Raw Data
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4.1 Incoloy 901 Static Test Data
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ROOM TEMPERATURE LOGITUDINAL TENSILE PROPZRTIES OFFIRTH STELRING 901 ALLOY FOR;INGS

Heat Ftu(PSI) ?ty(PSI) Elog. (Z in 2")

1 182,000 131,000 22.0
2 175,000 127,000 17.0
3 177,000 128,000 18.0
4 173,000 126,000 23.0
5 177,000 129,000 22.0
6 172,000 124,000 22.0
7 179,000 126,000 21.0
8 177,200 124,100 24.0
9 181,500 130,200 20.0

10 179,000 133,600 18.0
11 172,800 127,000 20.0
12 171,800 126,200 20.0
13 173,000 126,500 20.0
14 180,800 127,000 25.0
15 172,600 126,000 20.0
16 171,500 124,000 16.0
17 179,600 130,000 21.0
18 177,500 126,800 20.0
19 179,200 129,800 22.0
20 181,800 136,500 21.0

This data submitted by Firth Sterling Inc.
The heat treatment was as follows:

Solution treat - 2000°F for 2 hours - Water quench
Stabilize - 1450oF for 2 hours - Air cool

Age - 13500F for 24 hours - Air cool



ROOt TKI]PRATUUI LOWNITUDINAL TINSILI PFOlTKIZS
OF CAlPlfZTR 901 ALLOU FOiGIIGS

Heat Size Fty(PSI) Ftu(PSI) long. 4.)

1 3/4"X 3/4" 113,500 169,400 14.7
2 117,500 169,000 13.3
3 117,000 173,900 13.6
4 121,500 173,900 12.5
5 117,500 173,400 14.5
6 115,000 167,300 13.0
7 121,500 175,500 13.6
a 120,500 178,800 15.2
9 122,000 178,000 15.7

10 124,000 175,500 12.3

This data submitted by the Carpenter Steel Company.
The heat treatment yes as follows:

Solution treat - 20000F for 2 hours - Water quench
Stabilize - 14750F for 2 hours - Air cool
Age - 137507 for 24 kburs - Air cool
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ROOM TWZUATUU LONInTDINAL TUNSULZ MOPMlIZs

O. o ISCALLtr 901 -imALL SU

meat Size VtuM(KS) rty(KS!) Slong. (% ii

C-57010 17/32" Rd. 166.0 126.5 8.0
176.1 127.5 12.0
177.1 126.5 12.0

C-57007 .660" Ad. 177.9 124.3 13.0
174.7 119.5 12.5
174.1 119.5 13.5

C-56655 .577" Ad. 180.7 129.5 13.5
181.8 127.5 15.0

.531" Id. 164.7 145.6 12.0

164.2 141.7 12.0

.622" Rd. 192.0 156.6 11.0

C-56751 .650"z2.0" 173.5 127.6 12.0
172.1 122.5 12.0

C-56636 .650" Rd. 178.7 124.5 12.0

C-56751 .650" ad. 174.9 122.4 10.0

C-56567 .472" Ad. 182.7 130.5 17.0
190.8 145.6 18.0

This data submitted by the Latrobe Steel Company
The heat treatment was as follows:

Solution treated - 2000OF for 2 hours - Water quench
Stabilise - 14750° for 4 hours - Water quench
Aged - 1375o0 for 24 hours - Air cooled



4.2 Incoloy 901 Creep Data
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•500 in.
Incoloy 901 Bar

1/2 B2LGX-28
90,000 psi @ 1000* F

Total Plastic
Stress - psi Strain - % Hours Strain - %

0 0 524.5 0.063 I
10,000 0.055 550.4 0.046

20,000 0.100 572.5 0.052
30,000 0.145 598.3 0.058
90,000 0.462 622.8 0.054

645.4 0.060
Hours Total Plastic 668.5 0.055

Strain - % 693.7 0.056
717.9 0.062

0.0 0.042 740.6 0.060
0.4 0.046 761.7 0.061
1.5 0.053 788.7 0.061
2.1 0.055 813.6 0.053
J.0 0.059 836.6 0.047

20.5 0.059 861.3 0.053
26.9 0.046 885.9 0.058
45.5 0.054 908.5 0.049
68.3 0.057 931.4 0.060
91.7 0.053 957.4 0.063

116.8 0.060 981.3 0.063
139.1 0.065 1006.2 0.061
164.3 0.078 1029.2 0.061
188.3 0.071 1053.4 0.060
213.6 0.056 1076.8 0.058
236.4 0.059
263.2 0.053
283.3 0.062
310.7 0.0,17
333.1 0.053
357.1 0.060
381,3 0.047
4C4.3 0.055
426.5 0.053
452.3 0.049
477.5 0.064
501.1 0.062
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ncoloy 901 .500 in.
L/2BE3LGX-1 Bar

L05,000 psi @ 10000 F

Total Plastic
Itress, psi Strain - % Hours Strain-%

0 0.0 505.9 0.184
10,000 0.049 524.4 0.186
20,000 0.096 549.6 0.183
30,000 0.149 572.7 0.187
40,000 0.203 599.7 0.184

105,000 0.704 620.2 0.187
0.541 645.9 0.211
0.163 669.0 0.188

692.6 0.185
Total Plastic 717.8 0.187

Hours Strain-% 741.8 0.193
762.4 0.188

0.0 0.163 789 6 0.180
0.2 0.178 813.5 0.190
0.7 0.182 836.7 0.195
1.9 0.180 860.1 0.188
3.2 0.183 885.4 0.186

21.9 0.195 907.8 0.192
26.8 0.199 929.3 0.186
46.0 0.200 958.2 0.186
68.8 0.199 982.6 0.190
90.4 0.197 1006.1 0.192

117.0 0.202
141.8 0.197
164.8 0.196
189.4 0.191
214.0 0.187
236.7 0.180
259.6 0.190
285.5 0.195
309.5 0.196
334.2 0.190
357.6 0.192
381.6 0.188
405.0 0.186
431.2 0.202
453.8 0,192
478.1 0.191
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L/2 OF 3 t!Y-2 .500 in.
1&30,099 00 Bar
I)OOOF

Stress - psi Strain - % 932.3 %.1SP 1 5
0 0.0 959.5 0.156

10.000 0.034 082.0 35. 152
20,000 0. 092 1005.6 1.150 S30,000 0.1]46 1028.3 0. 1t'

i00,003 0.598 1052.6 0. 151

10"16.6 0.153
.lapsad time Total plastic 1110.1 9.152
- HnurF strain - 1 124.3 0.158

'.n 0.07. 1148.3 0 157
C..6 0.083 1173.7 1.46
1.2 3.078 1196. ) 0. 162
2.1 0.093 1221.5 .'i15
i8.8 0.092 1244.7 .0;5l
45.0 0.099 Discortinurd
68.8 0.120
92.4 O. 107
115.5 1.124
1, 3.4 0.124
165.3 0.120
188.2 0.130
212.E 0.129
236.M 0.128
259.4 0.131
284.6 1. 133
309.3 0.132
333.7 0.139
356.6 0.128
380.6 0.137
404.8 0.136
428.6 0.143
454.1 1.137
476.3 0.148
511.7 0.145
524.3 0.143
348.4 0.142
572.5 0.139
506.4 0.145
610.6 n.147
(ý 7. j ' 5. 14 5
U68.6 1.146
602.2 O.146
716.4 1. 155
740.7 0. -62
"If4.4 1. 147
784.7 1.159
811.8 0. 166
837.1 3.148
8(I.8 1.160
884.2 0.14 3
000o. 2 1.150
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Incoloy 901 .500 in.

1/2BE3LGX-J
130,000 psi 1,000 0 F

Stress - psi Strain - %

0 0.0
10,000 0.041
20,000 0.088
30,000 0.140
L,0003ir 0.1.92

100,000 0.564
130,000 7.682
Discontinued
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* 500 in.
Incoloy 901 Bar
1/2BE2LGX-40
50.000 psi @ 12000 F

Total Plastic

Stress, psi Strain - % Hours Strain-%

0 0.0 575.7 0.071

4.016 0.012 596.2 0.061

9,016 0.033 623.0 0.065

14,016 0.063 643.6 0.062

50,000 0.249 668.6 0.066
691.7 0.071

Total Plastic 717.2 0.076

Hours Strain-% 7, . 1 0.072
764.,8 0.074

0.0 0.0 787.6 0.074

0.2 0.001 813.8 0.072

0.9 0.003 837.3 0.075

1.6 0.015 863.4 0.085

3.0 0.016 885.4 0.082

19.4 0.001 910.9 0.086

43.6 0.014 935.3 0.081

68.0 0.013 955.6 0.082

93.4 0.013 981.2 0.079

118.3 0.018 1006.7 0.085

140.5 0.019 1027.8 0.089

165.2 0.027 1052.3 0.088

189.2 0.035 10i4.8 0.091

211.5 0.027 1101.6 0.097

239.6 0.040 1126.3 0.093

.83.,i 0.033 1149.5 0.088

307.6 0.038 1174.1 0.099

333.4 0.041 1198.7 0.092

355.6 0.038 1221.4 0.095

381.3 0.047 1244.2 0.U97

404.8 0.044 1269.0 0.096

428.1 0.044 1291.6 0.100

452.8 0.048 1318.3 0.0•9

476.9 0.048 1340.6 0.101

501.4 0.052 1366.5 0.101

526.2 0.057 D.ocontinued

549.1 0.058

Lt ,1



I1rco ls,-901 -,;,95 .500 in.
1/2 ME2LSX-6 Bar

65,000 psi 1 12000 F

Strros, psi Strain-%

0 0.0
10,000 0.051
20,000 0.116
30,000 0.157
65,000 0.335

Total Plastic
Hours Stra in-,o%

0.0 0.0
0.3 0.007
0.8 0.009
1.4 0.014
2.1 0.014
3.0 0.011
4.0 0.012
5.1 0.013

21.6 0.030
46.2 0.037
74.5 0.051
97.3 0.077

117.2 0.075
141.2 0.085
167.2 0.098
193.5 0.110
213.6 0.123
237.9 0.136
261.5 0.150
285.8 0.147
310.4 0.163
335.1 0.182
359.6 0.196
392.5 0.217
400.2 0.233
433.1 0.246
,55.3 0.24q
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SIncoloy 901 .500 in.
Incoly 901 Bar

1/2BE3LGX-7
60,000 psi @ 12001 F

Total Plastic
Stress, psi Strain-% Hours Strain-%

0 0.0 597.7 0.042
10,000 0.058 619.7 0.049
20,000 0.113 643.0 0.037
30,000 0.162 667.2 0.055
60,000 0.327 693.4 0.054

714.1 0.061
Total Plastic 740.3 O.059

Hours Strain-% 762.9 0.063
787.5 0.067

0.0 0.0 812.0 0.069
0.3 837.1 0.065
1.2 0.002 860.0 0.068
1.7 0.005 880.8 0.074
2.6 0.009 909.7 0.077
3.4 0.009 931.7 0.083
4.7 0.008 956.8 0.096

21.2 0.002 979.9 0.102
44.1 0.001 1005.8 0.104
71.0 0.004 Discontinued

116.6 0.0006
141.3 0.003
165.8 0.005
188.5 0.015
211.4 0.011
236.2 0.020
258.8 0.022
286.0 0.020
307.7 0.023
333.6 0.024
357.4 0.028
382.8 0.020
405.4 0.024
427.2 0.035
457.5 0.031
476.5 0.025
501.4 0.033
525.1 0.035
551.2 0.045
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'2 ~E I500 in.
iq-)o pYBar

:ress - psi Strair - '
0 0.0
1.000 0.03'

i, 0000.0988

'~0Y)0.141
1. 192

30SPI ti-Ie Tnt31 plastiC

Hnurs -train -
0 0.914
2 0.921
3 9.134
8 0.055
5 0.059
.1 0.093
.8 ).165
.3 0.267
.1 0.345
".8 0.452
2.8 1.613

O,.6 i.005
5.4 14.242
8.3 1.473
4,7 1.554

Disc t irn6d
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Incoloy 901- 156 .500 in.

I/2BE3LGX-8 Bar 4N

83,000 psi @ 12000 F

Stress, psi Strain- %

0 0.0
10,000 0.051
20,000 0.104
30,000 0.155
83,000 0.488

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.018
0.5 0.042
1.5 0.077
2.2 0.092
3.0 0.103
3.5 0.114
4.5 0.140

21.3 0.478
49.8 1.693
53.0 1.893
Discontinued



fBE3LGX-6 • 500 in.
95,000 psi Bar
12000 F

Stress-psi Strain-%

0 0.0
10,000 0.054
20,000 0.105
30,000 0.156
95,000 0.604

Elapsed time Total plastic
- Hours strain -

0.0 0.123
0.2 0.181
1.8 0.323
3.5 0.475
5.0 0.620

21.1 3.554
24.4 4.367
29.0 5.677
45.1 11.566
47.1 Rupture
13.1% Elongation



Incoloy 901-692 .500 in.
1/2BE2LGX-3
100,000 psi @ 12000 F

Stress, psi Strain-%

0 0.0
10,000 0.047
20,000 0.091
30,000 0.143

100,000 0.604

Total Plastic
Hours Strain-%

0.0 0.123
0.3 0.345
0.7 0.543
0.9 0.686
1.3 0.962
1.6 1.203
1.9 1.411
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Incolov 901 500 in.

1/2 B61GY-64 Bar

20,000 DSi Cc 1400* F

Total Plastic
Stress - psi Strain Hours Strain - %

0 0.0 596.4 0.321
3,992 0.018 623.3 0.344
8,992 0.052 643.8 0.366
14,992 0.083 668.7 0.396
20,000 0.112 691.9 0.436

717.2 0.470
Total Plastic 739.2 0.494

Hours Strain - % 764.9 0.532
787.7 0.574

0.0 0.0 814.0 0.631
0.3 0.004 837.4 0.659
0.7 0.007 861.1 0.717
1.3 0.006 885.5 0.770
1.9 0.008 911.1 0.819
3.4 0.009 935.5 0.878
19.6 0.021 955.8 0.913
43.7 0.026 981.3 0.975
68.2 0.039 1006.8 1.039
93.4 0.049 1027.8 1.085

118.6 0.058 Discontinued
140.8 0.069
165.4 0.091
189.5 0.097
211.8 0.094
239.9 0.115
259.9 0.116
283.8 0.119
308.1 0.125
333.4 0.132
355.7 0.147
381.2 0.155
405.0 0.166
428.3 0.178
453.0 0.206
477.1 0.203
501.5 0.235
526.3 0.258
549.2 0.274
576.0 0.297



I
112 3E 3 M3X - 10 500 in.
24,0.30 psi Bar1430OF

Stress - psi Strain -
0 9.0

6000 0.034
12,000 0.059
18,000 0.096
24,000 0.198

Elapsed time Total plastic
- Hours strait -

0. 0 0.068 836.7 1.347
1.2 0.069 860.5 1.418
0.4 0.072 880.8 1.512
1.2 0.069 908.0 1.622
1.8 0.076 933.3 1.722

.2.7 0.073 957.9 1.837
19.8 0.092 980.6 1.945
42.7 0.116 1005.1 2.059
66.8 0.135 1028.6 2.181
91.8 3.132 1316.7 Discontinued
116.6 0.141
140.1 0.172
163.3 0.196
T87.3 0.211
213.5 0.220
236.4 0.232
258.8 0.248

,282.7 0.272
306.9 0.284
331.9 0.296
354.3 0.316
379.6 0.345
404.3 0.367
430.2 0.379
452.8 0.412
476.9 0.443
500.9 0.476
525.0 0.517
550.1 0.563
572.3 0.592
598.0 1.645
620.5 0.699
644.5 0.752
668.6 0.834
693.2 0.900
715.6 0.956
743.0 1.043
762.8 1.106
788.2 1.184
812.8 1.261
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500Q in.S~~~Incoloy 901 .0 n
Lu1 Bar
1/2BE3LGX-1l

, 30,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
4,040 0.024
9,040 0.045

14,040 0.074
19,040 0,102
30,000 0.164

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.006
0.7 0.011
1.0 0.010
1.8 0.016
2.5 0.018

21.8 0.071
25.3 0.081
43.5 0.108
69.5 0.156
93.2 0.202

118.7 0.238
141.3 0,316
163.1 0.390
193.4 0.488
212.3 0.558
237.3 0.690
261.0 0.830
287.0 1.009
307.6 1.153
333.5 1.376
334.0 1.376
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BE3LGX-9
.500 in.40,000 psi

14000 F

Stress - psi Strain - .

0 0.0
4,010 0.013
9,010 0.048

14,010 0.078
40,000 0.212

Elapsed time Total plastic
- hours strain - .

0.0 0.0
0.2 0.033
0.8 0.056
1.8 0.078
2.5 0.101
3.5 0.116

19.3 0.427
27.6 0.649
43.4 1.090
47.0 1.317
51.5 1.485
68.7 2.222
72.5 2.394
75.6 2.535
96.3 3.888

116.5 Rupture
7.8% Elongation
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Incoloy 901-165 .500 in.

1 1/2 BE3LGX-17 Bar
50,000 psi @ 14000 F

Stress, psi Strain-%

0 0.0
10,000 0.049

20,000 0.106
30,000 0.156

50,000 0.274

t Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.022
0.5 0.044
1. 1 0.074

1.9 0.107
2.7 0.145
3.3 0.174
"3.9 0.197
4.8 0.242

21.0 1.813
21.9 1.976
Discontinued
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Incolay-901-696 .500 in.-
1/2 BE2LGX-7 Bar
2,000 psi @ 16000 F

Stress, psi Strain-% !

0 0.0
2,000 0.009

Hours Total Plastic
Strain %

0.0 0.0
0.4 -. 001
0.8 0. 002
1.4 0.005
2.4 0.004
3.4 0.008

22.4 0.029
46.0 0.044
73.9 0.046
95.6 0.057

119.0 0.054
141.4 0.061
165.0 0.071
190.2 0.070
214.1 0.068
236.2 0.082
260.5 0.088
285.9 0.080
308.1 0.085
333.2 0.086
357.1 0.092
380.2 0.092
407.5 0.100
431.3 0.100
4t2.2 0.095
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Incoloy 901-693 500 in.

1/2BE2?.GX-4 Bar

3,000 ps, C 1600C F

Stress, psi Strain-%

0 0.0
3,000 0.001

Total Plastic
Hours Strain-%

0.0 0.0
0.3 -0.023
0.8 -0.012
1.3 -0.005
1.9 -0.003
2.4 -0.002
3.1 0.000

22.0 0.016
45.1 0.060
46.5 0.068
49.0 0.072
52.4 0.076
68.7 0.087
76.0 0.099
93.1 0.105

116.5 0.114
140.3 0.137
164.7 0.138
189.7 0.154
Discontinued
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Incoloy 901-152 .500 in.
1/2BE3LGX-4 Bar

4,000 psi @ 1600* F

Stress, psi Strain-%

0 0.0
4,000 0.174

Total Plastic
Hours Strain-%

0.0 0.0
0.1 0.006
0.8 0.012
1.9 0.018
3.4 0.021
4.4 0.024

21.0 0.042
28.4 0.070
44.6 0.105
52.5 0.117
68.5 0.131
76.5 0.143
92.6 0.153

100.6 0.162
116.5 0.175
144.6 0.170
165.7 0.186
188.9 0.193
212.5 0.209
Discontinued
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Incoloy 901 Barr s. 1/2BE3LGX- 15
5,000 psi @ 16000 F

Total Plastic
Stress, psi Strain-% Hours Strain-%

0 0.0 715.5 0.670
5,000 0.044 741.0 0.680

Total Plastic 763.3 0.701
Hours Strain-% 785.0 0.718

813.9 0.7480.0 0.0 838.2 0.762
0.3 -. 003 861.7 0.779
1.4 -. 001 885.2 0.804
2.5 0.003 909.7 0.823
2.9 0.008 932.5 0.838

20.5 0.070 956.4 0.855
27.1 0.080 981.7 0.890
45.0 0.167 1004.4 0.907
69.6 0.167
92.3 0.202

115.3 0.236
141.2 0.255
164..9 0.261
189.9 0.302
213.1 0.311
237.3 0.327
260.5 0.347
286.9 0.358
309.6 0.384
333.6 0.389
361.6 0.409
380.1 0.424
405.2 0.447
428.4 0.465
455.3 0.486
475.8 0.494
501.3 0.513
524.7 0.526
548.4 0.538
573.4 0.562
597.4 0.590
618.1 0.597
645.3 0.617
669.2 0.640
692.5 0.657
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Incoloy 901-690 500 in.
I/2BE2LGX-1 Bar
6,500 psi @ 1600" F

Stress, psi Strain-% r

0 0.0
6,500 0.042 I

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.006
0.8 0.001

1.3 J.010
1.8 0.014

18.7 0.132
42.4 0.267
68.6 0.368
91.0 0.426

115.8 0.474 Y .
140.3 0.526
162.9 0.568
187.3 0.609
210.8 0.659
235.0 0.707
258.2 0.765
283.8 0.812
306.8 0.862
330.7 0.903
354.8 0.950
379.9 1.006
Discontinued



/2 BE 3 L'3X -'f . 5 0 0 in
8,,3 p-i Bar

---) Strain -

8, 300 0. "138

r-[ap•.ed ti• Ttal Plastic

Hours strair - 9(
C., 0.0

39.5 1.105
1.9 0.)13
'.8 _).022

1 ,4 6 1. 032

.5.3 0.035
23., 0.140
28.9 0.166
45.6 0.288
71.2 0.522
95.0 0.646
118.1 0.755
142.9 '9.910
167.0 1. 028
191.4 1.136
216.2 1.242
240.2 1.340"-• 2a5. z:1. 368
2A.4Discontinued
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Incoloy 901-694 *500 in.
1/2BE2LGX-S Bar
900 psi @ 1800* F

Stress, psi Strain-%

0 0.0
900 -. 010

Total Plastic
Hours Strain-%

0.0 0.0
0.3 0.009
0.9 0.015
1.9 0.019I.
3.0 0.023
3.9 0.024

22.3 0.043
46.9 0.077
71.9 0.118
76.5 0.135
93.6 0.208
119.5 0.292
142.0 0.390
164.9 0.495
191.1 0.600
212.9 0.699
239.5 0.822
264.9 0.943
287.7 1.060
Diwontinued
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BE3LGX-13 .500 in.
15,000 psi Bar
1600* F

Stress - psi Strain -

0 0.0
15,000 0.097

Elapsed time Total plastic
- hours strain - %

0.0 0.0
0.4 0.032
0.8 0.057
1.1 0.052
2.1 0.086
4.1 0.181
5.0 0.249
5.5 0.295

23.2- 9.418
25.3 11.386
27.4 13.448
29.5 15.835
36.5 Rupture
36.3% Elongation
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Incoloy 901 .500 in.
1/2BE3LGX-20 Bar

500 psi @ 1800" F

Total PlasticStress, psi Strain-% Hours Strain-%

0 0.0 478.0 0.302
500 0.008 501.3 0.334

524.2 0.357
Total Plastic 548.8 0.386

Hours Strain - % 572.3 0.408
599.8 0.446

0.0 0.0 624.0 0.463
0.1 0.001 645.3 0.494
0.9 0.001 668.4 0.519
1.7 0.002 693.2 0.549
3.2 0.005 716.4 0.568

'9.7 0.031 740.6 0.604
46.0 0.008 765.0 0.624
66.7 0.012 788.2 0.622
92.9 0.013 812.0 0.641

115.4 0.018 836.5 0.670 j
140.0 0.031 860.7 0.692
164.5 0.024 884.4 0.704
189.6 0.041 909.4 0.721
212.6 0.050 934.0 0.742
233.3 0.069 958.1 0.750
262.2 0.090 980.4 0.767
284.2 0.132 1004.2 0.785
309.3 0.141 Discontinued
332.5 0.165
358.3 0.185
381.4 0.209
404.9 0.254
429.6 0.277
452.7 0.304
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Incoloy 901-691 .500 in-
1/2BE2LGX)-2 Bar
1300 psi @ 18000 F

Stress, psi Strain-%

0 0.0
1300 0.026

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.015
0.8 0.047
1.5 0.044
2.3 0.046
3.3 0.065
4.6 0.086
5.9 0.106
23.5 0.251
46.4 0.487
71.3 0.645
96.7 0.916
119.1 1.135
Discontinued
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Incoloy 901 .300 in.

1/2B2LGX-112 Bar
2,000 psi - 1800* F

Stress - Psi Strain -

0 0.0
2,000 0.034

Total Plastic
Hours Strain - %

0.0 0.0
0.2 0.011
1.1 0.052
1.8 0.071
3.1 0.089

27.1 0.590
44.2 1.073
68.9 1.801
92.3 2.502

115.8 3.250
139.7 3.960
501.8. Discontinued
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1/2BI3LGX-14 .500 in.
3250 psi Bar
1800" F

Stress - psi Strain - %

0 0.0
3,250 0.035

Elapsed time Total plastic
- hours strain -

0.0 0.0
0.1 0.052
0.3 0.143
0.5 0.186
0.8 0.290
1.3 0.406
1.9 0.571
2.7 0.767
3.5 1.013

20.5 . 6.061
22.5 6.652
24.9 7.365
27.3 8.062
43.7 15.722
94.1 Rupture
96.6% Elongation

635



1/2BE3LGX-19 500 in.
10,000 psi Bar
18000 F

Stress - psi Strain - I
0 0.0

10,000 0.287

Elapsed time Total plastic
- hours strain -

0.0 0.0
0.067 1.971
0.135 4.632
0.200 6.822
0.250 9.058
0.300 11.390
0.350 13.831
0.400 15.947
0.450 18.398
0.480 20.725
0.520 23.075
0.550 25.237
0.580 27.602
0.700 Rupture

83.2% Elongation

f
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Incoloy 901-160 .500 in.

1@2 3BELGX-12
9,000 psi @ 18000 F

Stress, psi Strain-%

0 0.0
9,000 1.% on loading
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FE 3 LGX -2 lx3 in.
35,000 psi. Forgings
1400OF

Stress - psi Strain -
3 0.0

6000 0.030
12,030 0.066
18,000 0.097
35,000 0.196

Elapsed time Total plastic
- Hours strain -

0.0 0.0
0.2 0.001
0.9 0.010
1.9 0.025
3.1 0.033
4.0 0.041
5.3 0.047
21.3 0.180
24.7 0.224
29.3 0.306
45.4 0.398
53.3 0.569
73.5 1.066
93.5 1.654
117.4 2.458
124.1 2.710

Discontinued
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FE3TGX-I 1 x 3 in.
42,500 psi Forgings
14000 F

Stress - psi Strain - 7.

0 0.0
10,000 0.045
20,000 0.097
30,000 0.155
42,500 0.228

Elapsed time Total plastic
- hours strain - %

0.0 0.0
0.2 0.013
0.5 0.019
0.9 0.035
2.1 0.046
2.7 0.050
3.9 0.070
5.2 0.101

22.3 0.768
24.9 0.903
47.8 3.04
53.6 3.276
70.7 5.129
93.1 Rupture
11.77% Elongation
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Incoloy 901-179 1 x 3 in.
FE3TGX(-5 Forging,
6,000 psi @ 16000 F

Stress, psi Strain-%

0 0.0
6,000 0.041

Total Plastic
Hours Strain-%

0.0 0.0
0.2 0.005
0.7 0.015
1.0 0.017
2.1 0.021

20.8 0.022
43.5 0.049
69.6 0.120
92.9 0.181

117.6 0.303
140.5 0.385
163.7 0.457
188.9 0.559
212.0 0.643
236.2 0.742
261.7 0.792
284.6 0.869
308.7 0.932
335.8 0.997
356.5 1.051
Discontinued
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"incoloy 901 1 x 3 in.
SFE3TGX-3 Forgings

8,000 psi @ 1600' F

Stress - psi Strain -

0 0.0
8,000 0.046

Hours Total Plastic Strain -

0.0 0.0
0.9 0.004
2.3 0.004
3.8 0.007
4.4 0.011

22.5 0.066
28.5 0.141
47.2 0.318
71.7 0.757
94.4 1.188

99.4 1.228
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Incoloy 9o I I 3 in. 'VO
FE3TGC-2 s°orgis s
8,000 p'i @ 16000 F

Stress, psi Strain-%

0 0.0
8,000 0.053

Total Plastic
Hours Strain-%

0.0 0.0
0.2 -. 014
0.4 -. 006
1.4 -. 002
2.3 -. 003
3.1 0.0009
4.1 -. 002

22.1 0.057
46.4 0.199
70.5 0.495
93.9 0.845

119.2 1.233
142.5 1.568
Discontinued
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FE3LGX-3 I x 3 in.
10,000 psi Forgings

16000 F

Stress - psi Strain - %

0 0.0
10,000 0.056

Elapsed time Total plastic
- hours strain - %

0.0 0.0
0.4 0.014
2.7 0.022
4.3 0.037
5.8 0.045

22.2 0.287
25.1 0.367
29.9 0.584
45.8 1.252
50.8 1.487
53.8 1.691
74.5 3.057
98.9 5.764

117.8 5.757
125.8 6.205
141.9 7.150
166.2 8.728
191.5 10.533
197.9 11.006
214.3 14.681
338.5 Rupture
43.7% Elongation
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FE2LGX-4 x 3 in. 4
20,000 psi Forgings
1600' F

Stress - psi Strain -

0 0.0
4,010 0.025
9,010 0.059

14,010 0.096
20,000 0.132

Elapsed time Total plastic
- hors strain -

0.0 0.0
0.2 0.048
0.4 0.091
0.6 0.120
0.9 0.188
1.2 0.273
1.7 0.386
2.3 0.546
2.6 0.657
3.1 0.963
3.7 1.330
3.9 1.527
4.2 1.701
4.5 1.934
4.9 2.271
5.2 2.477

21.2 13.138
21.3 13.472
22.9 Rupture
34.6% Elongation
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Incoloy 901-169 1 x 3 in.
S FE3LG-1 Forgings

750 psi @ 18000 F

Total Plastic

Stress, psi Strain-% Hours Strain-%

0 0.0 623.4 0.831

750 0.013 648.1 0.867
669.3 0.902

Total Plastic 697.3 0.929

Hours Strain-% 720.8 1.001
743.2 1.006

0.0 0.0 Discontinued
0.3 0.007
0.6 0.015
1.3 0.021
2.1 0.014
3.3 0.029
4.1 0.023
5.2 0.019

21,0 0.033
47.5 0.046
70.9 0.073
95.5 0.088

118.4 0.117
141.7 0.145
166.8 0.160
190.0 0.197
214.3 0.215
239.7 0.239
272.5 0.284
286.7 0.299
313.8 0.334
334.5 0.383
360.4 0.416
384.5 0.440
407.1 0.478
429.6 0.508
454.9 0.551
478.9 0.584
503.3 0.627
525.1 0.704
550.2 0.736
574.5 0.779
598.5 0.792
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FE 3 LGX-6 lx3in.1300 psi Forgings

S9tr-ss - oi -7.

S0.0 0
1300 0.022

-FHours strain - r
0.0
"0.011

0.9 0.024
1.6 0.039
2.3 0.050
3.2 ". rO !
4.4 0.055
21.7 0.200
45.5 0.437
70.3 0.725
93.9 1.033
117.2 1.358
141.2 1.700
167.1 2.051
'89.7 2.378

Discontinued
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FE3TGX-6 1 x 3 in.
18000 F Forgings
5,000 psi

Stress - psi Strain - %

0 0.0
5,000 0.039

Elapsed time Total plastic
- hours strain - %

0.0 0.0
0.2 0.261
0.4 0.592
0.6 0.833
0.8 1.290
1.1 1.720
1.4 2.345
1.9 3.135
2.1 3.520
2.7 4.450
3.0 4.995
3.3 5.480
3.7 6.140
4.0 6.750
4.4 7.461
4.8 8.097
5.1 8.609

15.9 Rupture
86.6% Elongation
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4.3 Incoloy 901 Stress Rupture Properties
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Stress-Rupture Properties of Incoloy 901, AMS 5660A

0.500 Inch Dia, Bar - Heat E

Test Grain Specimen Stress Life- Per Cent
TempOF Dir. Ident. (kic) Hours Elong. Remarks

1200" L 51 138.0 0.066 21.4
39 130.0 0.5 22.3
52 12b.0 0,3 23.3
43 122.O 1.9 20.0
35 119.0 1,6 17.0
53 11o.5 5.1 16.9
3 110.0 1,2 31.7
50 103,0 6.7 20.4
38 102.0 17.0 iL.9
41 100.0 4.6 24.0
42 97.5 7.9 19,2
36 95,0 25.5 18.3

E3-6 95.0 47.1 13.1
54 94.0 47.9 16.0
49 93.0 42.0 14.0
45 92.5 11.3 25.0

'7 37 92.0 314.2 12.6
33 92.0 48.3 16.4
56 87,0 84.3 13.6
48 86.5 91.0 16.0
46 86,0 ll.h 17.4
44 80.0 23h.8 16.7

E3-5 75.5 244.7 Discontinued
E3-7 60.0 1005.8 -

40 50.0 1389.9 Discontinued
47 133.0 o.166 21.4
55 106.0 8.1 19.4
16 132.0 03 22.8

100 18 76,0 378,8 13.1
77 97.8 0.033 22,6
62 90.0 0.1 17,14
71 90.0 0.2 17.3
70 89.0 0.3 20.0
69 88.0 1.5 16.0
63 85,0 0.7 16.8
75 80.0 0.6 21.O
60 72.3 1.8 19.8
74 70.0 1.7 35.8
68 68.7 3.0 20.0
59 68.0 3.3 32.9
79 60.5 8.6 20.8
73 60.0 4.0 18.4
57 60.0 10.0 18.4
65 6o.0 11.2 22.0
76 53.0 31.9 25,0
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(cant.)

Stresa-Rupture Properties of Incoloy 001, AMS 5660A
0.500 Inch Dia. Bar - Heat E

Test Grain Specimen Stress Life- PFr Cent
Dir. Ident. (ki or Elong. Remarks

UmOO L 61 52.5 29.2 l,.9
67 52.0 35.3 25.2
78 50.0 33.6 26.0
58 43,0 105.0 17.1.
72 43.0 108.8 15.6
66 42.0 109.7 32.9

Z3-9 140.0 116.5 7.8
13-11 30.0 33h.1 -

13-10 24.0 1316.7 Discontinued
64 20.O 1027,8 Discontinued
80 91.0 0,15 22.5
24 35.0 312.2 16,,%

1600 100 42,0 0.1 ko.4
86 41.0 0.3 55.9
99 37.0 0.4 37.8
92 35.0 0.2 27.2
85 30.8 0.2 32.3
97 30.1 1.0 10.8
90 30.0 1.1 30.0
81 28.8 1.0 145.6
914 27.3 4.2 22.0
83 25,0 a.1 35.4
96 25.0 5.1 22.4

103 21.8 8.7 29.2
84 20.8 8.5 24.8
95 20.0 11.2 43.0
93 19.9 0.5 28.7
104 17.5 22.0 23.4
91 16.2 27.7 24.7
87 15.7 27.7 33.0

13-13 15.0 36.5 36.3
89 13.0 97.7 26.0
82 12.5 140.8 3o,4
98 12.0 112.5 27.4

Z3-16 8.0 245.h Discontinued
88 No test
13 8.0 4.401 34.8
20 27.5 3.7 23.2

L 21 .10.0 343.1. 140.3
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(cont.)

Strese-Plupture Properties of Incoloy 901, AMS 5660A
0.500 Inch Dia. Bar - Heat E

Grain Specimen Stress Life. Per Cent
,F Dir. Ident. (ksi) Hours Elong. Remarks

L 120 15.h 0.05 65.6
119 15.o 0.1 110.0
109 l3.9 O.1 93.0
118 12.5 0.3 87.4
110 12.4 0.3 107.0
121 12.0 0.3 60,5

E3-19 10.0 0.7 83.2
125 9.2 1.0 80,0
113 9.1 0.9 85.0
105 9.0 1.1 69.0
123 7.7 2.1 95.0
117 7.3 3.1 88.0
106 7.2 3.7 76.5
116 5.7 8.0 71.5
126 5.6 7.h 69.8
107 5.5 15.2 85.0
121 4.26 28.1 98.0
115 4.25 21.7 85,0
11i 4.2 19.6 72.6
114 3.3 94.0 70.5
122 3.28 116.2 108.0

E3-14 3.25 94.1 96.6
108 3.2 70.0 62.0
112 2.0 501.8 Diecontinued

E3-20 o.5 100h.2
15 3.0 151.7 99.0

127 6.0 5.5 81.5
11 2.8 157.1 113.8
12 4.8 16.5 70.0
17.8 1.9 150.0
23 3.8 31.2 88.0

102 5.0 15.4 75.4
128 2.5 350.0 h8.0
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Stmrse-Rpture Pr~rties of Icolayl 901, AS 5660A
100 limb DMo Bar - Beat I

Test Grain Speclime Stress Life- For Cost
Dir. " _6-__.. (kol) Howu Mae fmaris

iOL 2 78.0 OAl 28.6
3 70.0 009 18.9
5 60.5 5.0 ;5
h 56.0 7.5 24.5
6 52.0 25A 18.0
1 h3.0 160.3 23.0

1oo 7 13,C 0o2 74.5
a 9.5 1.2 62.0

11 Bo 2.2 79.0
22 5.3 13.5 83.7
9 4.2 26.2 5,0

20 3.0 11.5 73.5
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Strw'ssRftture Properties of Incle 9C:, APS 566•A
1 x 3 Inch Forgting - Rest I

Test Grain S*eclmen Stre" Life- Per Cent
Ten,,'. D-r. zd.,. (kA,) Hours....___.Rn ",..

140D L 2 700.0 13 21.4
1 63.0 3.7 26.2
46 59.5 6.8 27.0
6 56.0 8,9 18.0
3 541C 23.0 25.,
S h3.o 9E.2 20.o,

13-.2 3:5, 0 1A.1ot•e •

T 2 70.0 1.7 34*.9
3 65.0 2,4
6 60.0 10.6 21,0

53.C 18.3 20.1
5 48.0 27.6 16.2
2 43.0 100,7 16.2

13-1 42.5 93.1 1U.7
160 E13-3 E.0 94.4 )¶scomtinued

13-2 8.O ,1,2.5 -
L E3-4 20.0 22.9 3;.6

E3-3 10.0 338.5 43.7
I" T 11 -.5 0.1 40.0

10 9.0 1.2 110.3
7 7.18 2.1 104.0
9 5.3 11.0 57.3

E3-6 5.0 15.9 86.6
12 4.1 24.d 91.0
8 3.27 !5.4 69.5

L 12 12.1 0,7 98.7
fl 10.0 0.7 62.0
10 7.C L.2 81.0

7 5.5 8.2 72.C
9 1a.0 3,0.1 122.0
8 3.27 134.7 73.0

3-6 1.3 1289.7 Dtwcnttnmed
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4.4 Incoloy 901 Fatigue Properties
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?atige Properties of Incoley 901 ATI %&A - 1.00 Inch Bar
at 100 - Strtss Ratio A - 0.33
LUncgtudinal Direction - 360 CPW

esat Stress Number of
lumber (i;si) c esRemarks

S1460700 5,587, O00 No Fa il re
873,000 Failed In gauge sectionS06,0oo
656,000
873,000

175,000 3,000
175,000 2,0W
189,600 1,000
160,500 11,000

5,000
28,000

115,9W0 186,000
161,000
246,0000
163,000O
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Tatlg. ProPerties of Incoloy 901 MS 660A 1.00 Inch Bar
At ROom TeONmeat - Stress Ratio A - 0,67

aqitudinal1 Direction - 1&0 C'I

Rest Stress INmber of
_abr (12Cce Remarks

3 86,688 328p000 Failed In puge section
2429000
321,000
960000

a 79,A 275,000
0 200320 23,000
z 109,500 23,000

12,000

12,cXX,
129000$o,3O 25,,ooo)

80,300 242,000
100,375 58,900
200,9375 23,000
U 1I5,000 8,000
2115,000 kO00

7 11.6,0,00
£ .6,000

2,000
3,9000

7 68v438 1,1235,0003 1,561,000

1,168,000

376,000
59 ,313 5,773,000
54:ia750 10,0W0,000 NO pai.llse
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at 400F - Stress Ratio A - 0.67

Longitudinal Direction - 1800 CPH

Heat Stress Nwmber of
Nu•uber (pal) C•ycle* Remarks

S110,0000 96,000 Failed ia gauge Section
95,000
89,000
76,000
85,000

80,000 666,000
577,0o0
739,000
707,000

G 1,081,000
60,COO 3,865,000
55,000 10,000,0000 No failure

F
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Fatigue Properties of Incoloy 901 MIS 5660A - 1.00 Inch Bar
at 600OF - Stress Ratio A - 0.67

longitudinal Direction - 1800 CP4

Ma ian.m
Heat Stress Number of
Uimber (ps) Cles -Remarks

1914,000 16 00000 Failed in gauge section
151,9000

165,000
166,000
154#000

75,000 1462,000
75,000 59v,000
900000 390,000

4.51,9000
361,000

68,000 1,9481,000
1,000,000 No Failur.
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Fatigue Properties of Incoloy 901 APIS 5660A - 1.00 Inch Bar
6t 8000? - Stress Ratio A - 0.67

Longitudinal Direction 1800 CII

Maximum
Hest Stress Number of
Number (psi) Cycles Remarks

9 103,000 1&6,0O0 Failed in gauge section
125,000
126,000
119,0000

T 158,000
1 80,000 630,000

564p,000
57 4 ,pcoo
337vO00
281,000

90,000 153,000
333,ooo
261,000T iih3,00o

G 182,000
3 559000 10,000,000 No Fa ilue
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Fatigue Propertie. of Incoloy 901 KS 560A - 1.00 Inch Bar
at 100001P - 8tres Ratio A - 0*67
longitudinl Direction - 1800 CII(

Beat Strs Number of
ymber (Pl Cyls.- ROMWks

103,000 1619000 Faile In section
1319000

•976000
909000 623,OOO

977,000

96,000 381,000
96,000 206,000
80,000O 1,.27,1000 No Fatim-
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at 120007 - Stress Ratio A - 0.67
longitudinal Direction - 1800 CPM

Maximum
Heat Stress Number of
Number (psi) Cycles Remarks

F 95,000 1,898,000 Failed in gauge section
S160,000

463,000
334,000

86,000 450,000
86,000 792,000
80,000 2,166,000

- 80,000 1,843,000
7 70,000 10oOOC,000 No failure
z 4s,849,000
9 10,000,000
G 10,000,000
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at 1200F - Stress Ratio A - 0.67
longitudinal Direction - 3600 CRM

Maximum
Heat Stress Number of
Number (pal) Cycles Remarka

E 91,250 567,000 Failed in gauge section
93,000

431,000
170,000

G 483,000
E 104,938 65,000

55,000
116,000

83,950 1,021,000
1,024,000
1,369,000

G 113,150 17,OOO
S11M,000O

E 28,000
o 41,000
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at 14C00 F - Stress Ratio A - 0.67
Longitudinal D!-ection - 1800 CFM

Maximum
ieat Stress Nwnber of
umbber (psi) Cycles Remarks

E 75,000 31,0OOC Failed in gauge section
226,000
185,000
264,#000
322,000

92,000 47,000
39,000
23,000
27,000
20,000

62,000 3,216,000
1,000,000 No failure
1,000,000
1,000,000
1,000,000
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Fatigue Prcperties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at 1400oF - Stress Ratio A a 0.67
Longitudinal Direction - 3600 CPM

NMaximum
Heat Stress Number of
Number (psi) Cycles Remarks

, 91,250 27,000 Failed in gauge section
1 20,000
F 336,000
E 140s,000

142,9000
80,300 295,000

300,000
1•541000
238,000

F 1,575,000
3 73,000 740,000
1 1,013,OO
9 1,080,000
F 5,957,000
9 768,000
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Fatigue Properties of Incoloy 901 AMS 5660A - ..73 Inch Bar
at 160CPF - Stress Ratio A - 0.67
Longitudinal Direction - 1800 CM!

"la~ximirn
'feat Stress Number of
Number (psi) Cycles Remarks

F 60,000 27,000 Failed in gauge section
E 60,000 27,000
E 55 000 II,000
E 55 000 23,ooo
9 5oo000 29,000
E 50,000 24,000
E 40,000 1, 595,000 No failure
E 35,000 77,000 Failed in gauge section
E 35,000 163,000
E 31,000 107,000
E 31,000 713,000
G 31,000 16,000
F 28,000 1,170,000
E 28,000 493,000
E 28,000 610,000
9 20,000 10,000,000 No failure
E 20,000 4,820,000
B 20,000 6,240,000
2 20,000 10,000,000
F 20,000 10,000,000 No failure
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at 1800c7 - Stress Ratio A - 0.67
Lungitudinal Direction - 1800 CPR

Maximum
Heat. Stress Number of
Number (psi) Cycles Remarks

9 10,000 135,0OO Failed in gauge section
S1C, OO 265,000
3 10,000 206,000
0 10,090 99,000
9 10,000 120,000
3 5,000 1,851,000 No failure
E 5,000 1,000,000
9 5,000 1,000,000
E 5,000 1,000,000
G 5,000 1,000,000 No failure

666



:t'•ia•!N '#r,,rti. 1i,,oloy 901 AMS 5660A - 1.00 Inch Bar
4v ;i•on temperature - Stress Ratio A - 0.98

Longitudinal Direction - 1800 CPM

Maximum
Heat Stress Number of
Number (psi) Cycles Remarks

E 110,000 14,000 Failed in gauge section
E 110,0000 30, 000
E 110,000 20,000
E 110,000 17,000
E 100,000 45,000
E 100000 102,000
E 100,000 32,000
E 100,000 101,000
E 100,000 60,000
9 80,000 214Z,000
E 80,000 213,000
E 80,000 208,000
E 80,000 245,000
E 70,000 422,000
E 70,000 440,000
E 60,000 1,296,0OO
9 60,000 4,216,000
2 60,000 l, 058, OOO
E 60,000 1,802,00t.
E 60,000 1,674,OO
E 55,000 Io9o0,9OcO0
E 55,000 10,195,0OO No failure
E 55,000 10,000,000 No failure
E 55,000 10,000,000 Failed in gauge section
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Fatigue Propertips of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at 600°F - Stress Ratio A - 0.98

Longitudinal Direction - 1800 CPM

Maximum
Heat Stress Number of
Number (psi) Cycles Remarks

E 80,000 391,000 Failed in gauge section
B 80,000 333,000
E 80,000 245,000
E 70,000 649,000
E 70,000 654.,000
E 70,000 692,000
9 70,000 880,000
E 100,000 82,000
1 100,000 88,000
E 100,000 70,000
S100i,000 67,000
3 110,000 35,000
K 110,000 31,000 Failed in gauge section
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at I00O0 F - Stress Ratio A - 0.98
Longitudinal Direction - 1800 CPM

Max 'ium
Heat Stress Number of
Number (psi) Cycles Remarks

E 110,000 57,000 Failed in gauge section
E 110,000 31,000
E 110,000 22,000
E 110,000 25,000
E 90,000 172,000
E 90,000 132,000
E 90,000 97,000
E 90,000 97,000
E 70,000 836,000
E 70,000 665,000
E 70,000 1,100,000
E 70,000 1,759,0OO Failed in gauge aecticn
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at 1400F - Stress Ratio A -, 0.98
Longitudinal Direction - 1800 CPM

Maximum
Heat Stress Number of
Number (psi) Cycles Remarks

. 80,000 25,000 Failed in gauge section
E 80,000 53,000
9 80,000 24,000
E 80,000 46,000
E 70,000 156,000
E 70,000 757,000
E 70,000 319,000
E 70,000 483,000
E 70,000 385,000
E 65,000 926,000 I
E 65,00o 515,ooo
E 65,000 528,000
E 60,000 1,851,000
E 60,000 1,810,000 No failure
E 60,000 ,OpO,000 No failure
9 60,000 1,318,000 No failure
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Fatigue Properties of incoloy 901 I.MS 5660A - 1.00 Inch Bar
at 1800°F - Stress Ratio A - 0.98
Longitudinal Direction - 1800 CPM

Max imu
Heat Stress Number of
Number tpsi) Cycles Re~marks

E 10,000 4l,OOO Failed in gauge section
E 10,000 3],000
E 10,000 73,000
E 10,000 23,000
E 8,000 162,000
E 6,000 1,0000,000 No failure
E 7,000 2,000,000 Failed in gauge section
E 7,OOO 3,137,000 No failure
E 7,000 1,184,ooo Failed in gauge section
E 8,000 581,000
E 8,000 295,000
E 8,000 212,000
E 8,000 239,000 ' iod in gauge section
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at Room Temperature - Stress Ratio A - 2.0

Longitudinal Direction - 1800 CPM

Maximum
Heat Stress Number of
Number ps i) Cycles Remarks

E 105,000 63,000 Failed in gauge section
E 105,000 57,000
E 105,000 78,000
E 105,000 409,000
E 105,000 82,000
K 90,000 242,000
E 90,000 202,000
9 90,000 128,000
E 90,000 135,000
K 90,000 121,000
E 125,000 12,000
K 125,000 13,000
E 125,000 13,000
E 125,000 11,000
E 125,000 14,000
E 80,000 263,000
E 80,000 752,000
E 80,000 480,000
E 80,000 272,000
E 80,000 489,000
E 15s,000 22,000
F 115,000 31,000
K 115,000 27,000
E 115,000 28,000
E 115,000 31,000
E 68,000 2,090,000
E 68,000 1,068,000
E 68,000 1,751,000
E 68,000 748,000
1 68,000 538,000 Failed in gauge section
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at 6009F - Stress Ratio A a 2.0

Longitudinal Direction - 1800 CPM

Maximum
Heat Stress Number of
Number (psi) Cycles Remarks

E 100,000 21,000 Failed in gauge section
E 100,000 17,000
E 100,000 18,000
E 100,000 14,O00
E 100,000 20,000
E 85,9000 60,000
E 85,000 56,ooo
E 85,CO 110,000
E 85,000 94,000
E 85,000 73,000
E 70,000 183,000
E 70,000 399,000
E 70,000 361,000
E 7C,000 409,000
E 70,000 262,000 Failed in gauge section
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at 1000CF - Stress Ratio A a 2.0
Longitudinal Direction - 1800 CPM

Maximum
Heat Stress Number of
Number (Psi) Cycles Remarks

B 90,000 11,000 Failed in gauge section
E 90,000 34,000
B 90,000 23,000
E 90,000 45,000
9 910,000 24,000
3 70,000 251,0OO
E 70,000 140,000
3 70,000 154,000
2 70,000 140,000
E 70,000 380,000
E 80,000 94,000
3 80,000 82,000
E 80,000 84,000
E 80,000 59,000
3 80,000 63,000 A'-,iled in gauge section
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Fatigue Properties of incoloy 901 AMS 5660A - 1.00 Inch Par
at 1•OF - Stress Ratio A - 2.0
Longitudinal Directicn - 1800 CRP,

Maximum
Heat Stress Number of
Number (psi) Cycles Remarks

2 66,000 - Bent on heating up
E l5,000 - Bent on heating up
E 45$,000 1 23,000 No failure
E 70,000 7h,000 Failed in gauge section
E 50,000 187,000 Nc failure - power shut down
E 70,000 38,000 Failed in gauge section
E 70,000 h3,9000
E 70,000 153,000
E 70,000 48,000
E 80,000 21,000
E 60,000 856,000
E 80,000 19,000
E 60,000 891,000
E 60,000 593,000
E 60,000 736,000 Failed in gauge section
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Fatigue Properties of Incoloy 9C1 AMS 5660A - 1.00 Inch Bar
at 1800OF - Stress Ratio A w 2.0
Longitudinal Direction - 1800 CPM

Yaximum
Heat Stress Number of
Number (psi) Cycles Remarks

S10,000 2,126,000 No failure
. 16,000 221,000 Failed'in gauge section
E 16,000 127,000
2 16,000 149,000
E 16,000 24,000
E 18,000 35,000
E 18,000 110,000
E 18,000 117,000
9 18,000 107,00C
E 18,000 85,000
E 16,000 187,000
E 20,000 41,ooo
E 20,000 44,000
E 20,000 27,000
z 20,000 57,000 Failed in gauge section
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Fatigue Properties of Incoloy 901 A'S 5660A - 1.00 Inch Bar
at Room Temperature - Stress Ratio A a 0o

longitudinal Direction - 1800 CPM

?!ax imun
Heat Stress Number of
Number (p31) Cycles Remarks

E 60,000 4099000 Failed in gauge section
E 60,000 351,000
E 60,000 417,000
E 60,000 394,000
E 80,000 59,OO
E 50,000 2,F56,000
E 50,000 1,596,000
E 50,000 2,135,000
E 50,000 8,838,000
E 50,000 1,050,000
E 10,0OO 13,000
E 100I,000 10,0000
E 100,000 11,000
E 100,000 11,000
E 100,000 12,000
E 80,000 83,000
E 60,000 1,600,OOO
E 80,000 55,000
E 80,000 81,0OO
E 80,000 66,000
E 42,000 10,000,000 No failure
E 90,000 31,000 Failed in gauge section
E 90,000 26,000
E 90,000 29,000
E 90,000 24,000
E 70,000 133,000
E 70,000 96,000
E 70,000 232,000
E 70,000 199,000
E 70,000 205, )00 Failed in gauge section
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at 6000F - Stress Ratio A = 0-

Longitudinal Direction - 1800 CPM

Maximum
Heat Stress Number of
Number (psi) Cycles Remarks

E 84,000 13,000 Failed in gauge section
E 84,000 21,000
E 84,000 20,000
E 84,000 28,000
B 84,000 20,000
E 74,000 42,000
E 74,000 31,000
E 74,000 20,000
E 74,000 44,000
E 74,000 44,000
E 64,000 107,000
E 64,000 97,000
K 64,000 98,000
E 614,00 162,000
E 64,000 84,000 Failed in gauge section
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Fatigue Properties of Incoloy 901 AVS 5660t. - 1.00 Inch Bar
at 10000F - Stress Ratio A -
Longitudinal Direction - 1800 CPM

Max imum
Heat Stress Number of
Number (psi) Cycles Remarks

E 90,000 6,40O Failed in gauge section
E 80,000 13,000
E 80,000 ]4,000
E 80,000 21,000
E 80,000 23,000
E 68,000 134,000
E 70,000 44,000
E 70,000 47,000
E 70,000 43#000
F 70,000 71,000
E 60,9000 194,000
E 60,000 83,000
E 60,000 34,000 Specimen triproperly machined
E 60,000 168,000 Failed Ir gauge section
E 60,000 727,000 Failed in gauge section
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Fatigue Properties of Incoloy 901 AMS 5660A - 1.00 Inch Bar
at lhOO"F - Stress Ratio A a 00
Longitudinal Direction - 1800 CR!

Maximum
Heat Stress Number of
Number (psi) Cycles Remarks

9 70,000 4,000 Failed in gauge section
1 60,000 31,000
E 60,000 42,000
E 60,000 25,000
E 60,000 20,000
E 48,000 956,000
E U4,000 825,000
E 48,o00 505,ooo
E 48,000 699,000
E 48,000 6299000
E 514,000 130,000
E 514,ooo 157,000
E 54,000 119,000
E 54,000 176,000
E 54,O00 66,000
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ratigue Properties of Incoloy 901 A&S 5660A - 1.00 Inch Bar
at 1800OF - Stress Ratio A - 00
Longitudinal Direction - 1800 CPM

Maximum
Heat Stress Number of
Number (psi) Cycles Remarks

E 20,000 72,000 Failed in gauge section
E 20,000 43,000
E 20,000 48,000
E 20,000 53,000
E 20,000 46,0O0
E 18,000 115,000
E 18,000 105,000
E 18,000 95,000
E 18,000 95,000 Bent during heating
E 18,000 103,000 Failed in gauge section
E 16,000 174,000
E 16,1000 136,000
E 16,000 165,000
E 16,000 199,000
E 16,000 118,0OO Failed in gauge section
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SECTION V - EXAMPLES OF STATISTICAL METHODS
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5. 1 Direct Calculations
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F~xawqle Of Cilculati one for Directly Cp1culated Values

Material: Lo.605

Form: Plate, Bar, and Forging

Property: Ft and Fty (Longitudinal direction only)

Vendor: Haynes

Number of Beats per
Form ftecisenn Fram

Bar

A137 1*13
.500 4624
.53o 1 1
,562 12 11
o625 6 6
.687 22 16
*75D 1Ih 10
ow1 11 8
.C75 8 7
e937 31i 12
1 tch 30 113
.-146, 17 17

1 1/8 7 7
114A 28 26

Forging

I x3 15 3

Plate

3/8 30 3
1linch 30 3
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Number of Forms: 17
Number of Specimens- 305
Number of Heat-Form Combinations: 181
Number of Differvnt Heats: 92

Number of
Specimens

Form per Heat

Bar -
.37 1 L3-1672 139.0 2.0 14.0 66.0 2.0 11.01 L-1725 137.0 1.0 16.0 6o.0 1.0 16.01 L-1660 1U2.0 1.o 16.o -8.0 12.C 131.o

1 L.-1737 153.0 h.0 16.0 79.0 11.0 121.0
2 LI-111321 12.0 13.0 1.0 67.0 1.0 1.01 Ll-1493 143.O 3.0 9.0 65.0 3.0 9.01 Ll-1525 10.0 2.0 13.0 69.0 1.0 1.01 L2-1652 116.0 5.0 25.0 58.O 10.O 10.O1 L-1630 1131.0 0 0 66.0 2.0 4.01 L2-1730 139.0 2.0 4.0 70.0 2.0 1.0
1 L2-1U313 1113.0 2.0 11.0 67.,0 Ile 1.00I L2-1461 U12.0 6.0 36.0 67.0 1.0 1.0
1 L3-IL93 138.O 3.O 9.0 64.o 4.o 16.0

.50 3 L3-156h 141.0 3.0 9.0 65.7 2.3 5.291 L3-1554 133.O 2.0 4.0 66.0 2.0 3.0I L3-1619 110.0 1.0 1.0 66.0 2.0 1.01 L-1623 138.0 3.0 900 62.0 6.0 36.0
1 L-1622 110.0 1.0 1.0 61.0 7.0 19.01 L-1683 112.o 1.0 1.0 67.0 1.0 1.C1 L-1715 14.0o 0 0 68.0 0 01 L-1794 1U2.0 1.0 1.0 69.0 1.0 1.01 L-1831 10330 2.0 h.0 67.O 1.0 1.0
1 LI-.1179 148.0 7.0 19.0 71.0 3.0 9.02 LI-1520 110.0 1.0 1.0 66.5 1.5 2.25
2 L1-1535 12.5 1.5 2.25 68.0 0 01 L2-1677 139.0 2.0 h.0 65.0 1.0 1.0I L2-1689 137.0 1.0 16.0 6h.0 130 16.07 L2-1737 1U0.9 0.2 0.01 65.2 2.8 7.84
1 L2-1736 1o1.O 1.o 1.O 65.0 3.0 9.06 L2-1729 1L5.o 4.0 16.0 69.5 1.5 2.252 L2-1777 1132.O 1.0 1.0 66.0 2.0 b•.06 L2-1756 137.1 6.1 37.21 65.0 1.0 ASO
1 L2-1780 13.0 2.0 4.0 66.0 2.0 3.0
2 22-1419 1,31.5 3.5 12.25 68.0 0 01 12-191 310.0 1.0 1.0 65.0 3.0 9.01 W3-1093 138.0 3.0 9.0 6)1.O 1.0 16.C
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.530 1 L3-1082 iJ0.0 1.0 1.0 66.0 2.0 4.0

.562 1 L3-1566 111.0 0 0 61.0 7.0 h9.0
1 L3-1619 140.0 1.0 1.0 67.0 1.0 1.C

2 13-1617 U45.5 4.5 20,,25 71.0 3.0 9.C
1 L2-1789 139.0 2.0 h.0 65.0 3.0 9.0
1 L2-1780 hi44.0 3.0 9.0 69.0 1.0 1.0

1 L2-1433 135.0 6.0 36.0 64.0 4.0 16.0

1 L2-LLd9 141.0 0 0 65.0 3.0 9.0

1 13-Th95 Ui4.0 3.0 ?.0 67.0 1.0 1.0
1 L3-1493 138.0 3.0 %.0 65.0 3.0 9.0
1 L3-1535 145.0 h.0 16.0 68.0 0 0

1 L2-1662 103.0 2.0 L.0 67.0 1.0 1.0

.625 1 L3-1594 1L5.0 4.0 16.x 68.0 0 0

1 L3-1619 UL6.0 5.0 25.0 72.0 4.0 16.0
1 L2-1759 1U4.0 3.0 9.0 69.0 1.0 1.0
1 L2-1789 1U1.0 0 0 66.0 2.0 4.0
1 L2-1162 1U0.0 1.0 1.0 63.0 5.0 25.0
1 L3-1535 UL5.0 L.0 16.0 67.0 1.0 1.0

,687 1 L3-1564 14l.O 0 0 6L.0 h.0 16.0
2 L3-1584 137.5 3.I 12.25 64.5 3.5 12.25
1 L3-1617 1h8,0 7.0 49.0 71.0 3.0 900
1 L3-1642 lh1.0 0 0 66.0 2.0 4.0
2 L2-1789 Uh290 1.0 1.0 69.0 1.0 1.0
1 L2-1I49 1L3.0 2.0 L.0 68.0 0 0
1 L2-Th62 139.0 2.0 b.0 67.0 1.0 1.0
1 L3-1493 136.0 5.0 25.0 6b.0 h.0 16.0
1 L2-1458 136.0 5.0 25.0 64.0 h.0 16.0
2 L3-1506 U11.5 0.5 0.25 68.0 0 0

1 L3-1507 1U2.0 1.0 1.0 69.0 1.0 11.
2 :2-1759 310.5 0.5 0.25 66.0 2.0 L.0
1 L2-1737 138.0 3.0 9.0 67.0 1.0 1.0
1 L2-170h 1U0.0 1.0 1.0 66.0 2.0 4.0
3 L2-1689 142.7 1.7 2.89 69.0 1.0 1.C

1 L2-1691 103.0 2.0 b.0 67.0 1.0 1.0

.750 1 L3-158h 138.0 3.0 9.0 63.0 5.0 25.0
1 L3-1630 1l1.0 0 0 70.0 2,0 4.0
1 L3-1507 110.0 1.0 1.0 68.0 0 0
1 L2-1789 103.0 2.0 4.0 71.0 3.0 9.0
1 L2-1h62 141.0 0 0 68.0 0 0
1 L2-Lc61 lLU.0 3.0 9.0 71.0 3.0 9.0
1 L3-Th95 1Ll.O 0 0 67.0 1.0 l.C
1 L3-1506 ll.O 0 0 69.0 2.0 h.0
5 L3-1553 1U9.0 8.0 64.0 67.b 0.6 .36

1 L3-1554 111.0 0 0 61.0 7.0 19.0
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.12 1 L3-1610 138.0 3.0 9.0 69,0 1.0 1.0
1 L3-1584 137.0 4.0 16.0 69.0 1.0 1.0
1 LUI- B18 .2.0 1.0 1.0 70.0 2.0 l.01 1I-1501 142.0 1.0 1.0 72.0 L.0 16.0
1 L-1713 137.0 L.o 16.0 66.0 2.0 L.01 L,-1749 111.0 0 0 68.0 0 0
SU1-1421 103. 2.0 o.0 72.0 4.0 16.o

.875 1 L3-1641 103.0 2.0 4.0 70.0 2.0 4.0
1 L2-1737 137.0 4.0 16.0 67.0 1.0 1.0
1 L2-13.48 14.0 3.0 9.0 70.0 2.0 4.02 LI-1517 ILO.5 0.5 0.25 68.0 0 0
1 L-1632 ULl.0 0 0 66.0 2.0 4.01 L-1713 140.0 1.0 1.0 67.0 1.0 1.01 L-17914 12.0 1.0 1.0 72.0 4.0 16.0

•937 1 L3-1585 145.0 4.0 16.0 68.0 1.0 1.0
I L3-1642 138.0 3.0 9.0 66.0 2.0 4.0
1 L3-1630 1U2.0 1.0 1.0 70.0 2.0 4.0
1 L2-1780 1411.0 0 0 69.0 1.0 1.0
1 L2-1458 135.0 6.0 36.0 67.0 1.0 1.0
1 L3-1094 138.0 3.0 9.0 65.0 3.0 9.01 LI-1520 1o.0o 1.0 1.0 69.0 1.0 1.01 L-1660 139.0 2.0 4.0 69.0 1.0 1.01 L-1716 1L2.0 1.0 1.0 71.0 3.0 9.0
1 L-1709 1U4.o 3.0 9.0 69.0 1.0 1.02 L-1822 1U2.5 1.5 2.25 67.5 0.5 2.252 L-1831 10?.0 1.0 1.0 69.5 1.5 2.25

I inch 6 L2-1756 142.8 1.8 3.24 71.5 3.5 12.25
6 L2-1729 1o.06 O.L 0.16 70.8 2.8 7.846 12-1737 136.5 4.5 20.25 65.9 2.1 b.41
I L3-1584 138.0 3.0 9.0 63.0 5.0 25.01 L3-1619 1U2.0 1.0 1.0 71.0 3.0 9.01 L3-1484 138.0 3.0 9.0 70.0 2.o0 l.o1 L1-1477 11.10 0 0 70.0 2.0 4.0
1 ,1-119o U0o.o 1.0 1.0 69.0 1.0 1.01 L2-1651 139.0 2.0 4.0 .110 4.0 16.0
1 L2-1648 139.0 2.0 4.0 70.0 2.0 1.02 L2-1652 1342.0 1.0 1.0 `3.5 5.5 30.251 L-1725 11o.o 1.0 1.0 7o.C 2.0 L.0
1 Lo-1737 1U..0 3.0 9.0 70.0 2.0 1.01 .- 178 142.0 1.0 1.0 70.0 2.0 ho.o
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1 1/16 I L2-11.U3 11.0 0 0 70.0 2,0 1,*C
1 L3-1506 103.0 2.0 4.0 68.0 0 C

1 L3-1552 151.0 10.0 100.0 72.0 4.0 16.C
1 13-1642 111.0 0 0 68.0 0 C

1 L2-1691 1U0.0 1.0 1.0 71.0 3.0 9.C
1 L2-1756 111.0 3.0 9.0 73.0 5o0 25,C
I LI-1190 1o0.0 1.0 1.0 69.0 1.0 1.C
1 11-1578 138.0 3.0 9.0 66.0 2.0 h1.c
1 L2-1652 136.0 5.0 25.0 73.0 5.0 25.c
1 L2-36418 11,1.o 0 0 72.0 b.o 16o(
1 L2-1677 137.0 40. 16.1' 67.0 1.0 1.'
1 1,-1640 312.0 1.0 1.0 61.0 b.o 16.r
1 1-17h9 144.o.0 3O 9.0 71.0 3.0 9.(
1 1-1737 145.0 6i.0 16.0 72.0 4.0 16.(
1 1-1822 lo3.0 2.0 4.0 68.0 0
1 L1,1831 U15.0 4o0 16.0 69.0 1.0 1.(
1 L1-1421 1111o 0 0 70.0 2.0 4.(

1 1/8 1 0.3-1535 141.0 0 0 66.0 2,0 4.(
1 L3-1642 143.0 2.0 b.o 71.0 3.0 9.(
1 L2-1791 138.0 3.0 9.0 64.0 bo. 16,(
1 1.1-1558 1111.0 0 0 72.0 4.0 16.(
1 1-1655 139.0 2.0 4.o 65.0 3.0 90(
1 1-1683 110,0 1.0 1.0 66.0 2.0 4.(
1 1-1660 40C.0 1.0 1.0 69.0 1.0 1.(

I 1A/ 1 L30-1485 137.0 4.0 16.0 65.0 3N0 9.(
1 L3-1494 137.0 bo. 16,0 66.0 2.0 411
1 L2-1400 137.0 1.o 16.0 62.0 6.0 36.(
1 L3-16,41 111.0 0 0 65.0 3.0 9.(
1 L3-1630 141.0 0 0 67.0 1.0 1.(
I L2-1706 112.0 1.0 1.0 70.0 2.0 W.1
1 L2-1663 139.0 2.0 11.0 70,0 2.0 4,1
1 L2-1779 137.0 4.0 16.0 69.0 1.0 i.•
1 L2-1791 111.0 0 0 69.0 1.0 1.1
1 L2-1788 1110.0 1.0 1.0 70.0 2.0 4.o
1 L2-1756 113.0 2.0 1.O 70.0 2.0 4.1
1 L2-1649 110.0 1.0 2.0 72.0 1.o 16.i
1 1.2-1729 137.0 1.O 16.0 67.0 1.0 1.1
2 L2-1113 l10o5 0,5 0.25 66.5 1.5 2.:
1 L1-1535 112.0 1.0 1.0 70.0 2.0 1.'
1 1l-1577 111.0 0 0 70.0 2.0 4.'
1 11-1558 113.0 2.0 h.O 71.O 6.0 36.'
1 5.1-159h 139.0 2,0 1.0 71.0 3,0 90!
1 L1.-1633 116.0 5.0 25.0 75.0 7.0 4g9.
1 L2-1618 110.O 1.0 1.0 69.0 1.0 1.,
1 L-1640 139.0 2.0 1.o 6840 0
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I L-1632 137.0 6.0 16.0 69.0 1.0 1.0
1 L-1713 1L1.0 0 0 70.0 2.0 h.0
2 L-1683 137.0 6.0 16.0 67.0 1.0 1.0
1 L-1749 137.0 h.O 16.0 69.0 1.0 1.0
I i-lu77 Uh2.0 1.0 1.0 70.0 2.0 1a0

Fo.-ging -

1 x 3 5 L2-1756 313.7 2.7 7.29 67.5 0.5 0.25
5 L2-1729 139.9 i.1 1.21 70.6 2.6 6.76
5 L2-1737 136.7 h.3 18.49 67.1 0.9 0.81

Plate -

3/8 10 L2-1787 134.8 6.2 38.4h 60.7 6.3 18.-9
10 L2-1782 137.6 3.4 11.56 64.8 3.2 10.24
10 L2-1754 139.1 1.9 3.61 64.5 3.5 12.25

1 inch 10 L2-1787 I141*.4 O.1 0.16 70.6 2.6 6.76
10 L2-1782 142.2 1.2 1.44 69.3 1.3 1.39
10 L2-1754 141.0 0 0 69.8 1.8 3.24

Calculations for Ftu: - 25522.5

25522,i

181

1526.41
180

a 2.9

A Basis

K for 305 specimens - 2.520

Ftu - 141.0 - 2.520 (2.9) a 133.7 kei

B Basis

K for 305 specimens - 1.415

Ftu - 11.0 - 1.415 (2.9) - 136.9 kei
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S5.2 Derived Values
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3, Calculations:

r - 55525= 1.915
nL 29

(r-r) .452924 = .0236
n(n-l) 29(28)

-t. 0 5 ST = 1.915 1.96(.0236) -1.869

A Basis

Fbru = 1.869 Ftu(A) = 1.869(125.6) = 234.7 KSI

B Basis

Fbru 1.869 Ftu(B) = 1.869(131.6) 246.0KSI
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